Gido trinh Thiét ké& hé thong dién PGS.TS. Quyén Huy Anh

U, %: Do sut 4p ngdn mach %.

Dua vao thong s trén, tinh dude nhitng thong s6 cia mdy bi€n dp qui vé phia cao ap (22kV)
nhu sau:

Dién tro:

R, = APNsEmU in _ 57543)22222 = 17,39(Q)
Tong tro:

Z, _Un%xUin o 4x22° = 48,4(Q)

dm
Dién khdng:
X =yZ2 —Rg =/48.47 —17,39? =45167(Q)

3. Tinh todn tén that dién ning trong tram.
Tén that dién ning dudc tinh theo theo cdng thifc:

2
AA:nxAPFext+nxAPN[SSm—“j x7  (kWh)

dm

Trong do:

A A: Ton that dién nang trong ndm (kWh/ndm).

n: SO may bi€n 4p lam viéc song song trong tram. Tram c6 1 mdy bi€n 4p nén n =I.

AP, : Tdn that cong suit trong 16i thép.
Do sy ¢d trong nim x4y ra rat it nén tdn thit trong nim coi nhu khong ding k€. Vi viy, chi

tinh t6n that dién ning lic binh thudng trong nim:

Timax=6022,5h/nam
7 =0,124(1+T,. 10™)? 8760 =4434,7h

AA = 1% 0.84x 8760 + 1x 5.75x| 222>
400

j x 443475 =35807,62(kWh)

Vay tdng dién ning ma phu tai tiéu thu trong nim la:
A =P xT =338x6022,5=2035605 (kWh/ndm)

vG1 Py =Smax.cosp=4225.0,8=3380kW
Viy % ton thi't dién ning trong nim 1a:

AA% :i—AxIOO% :Mxloo% =1,759%

2035605

>
4. Chon ti€t dién day din trén khong 22KV thoa mén sut 4p dén cudi duong day 1a 5%.

Chon ti€t dién diy din 22kV théa min diéu kién sut 4p cudi dudng day 1a 5%.
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Pudng diy c6 phu tii phan bd déu nhu sau:

- ¢ =6km .
A —
Smax Smax Smax Smax Smax Smax
{ 10 tram }

Ta co:
Tdng tram 13 10 tram.
Smax =422,5kVA

Chon dan dan thod di€u kién sutdp AU, =5%

So dd tuong duong tinh sut 4p cho dudng day cé phu tdi phan bd déu :

< l/2 >

-t

Stf;ng l

HT

V6i Sy = Smax xS0 tram =422,5x10 = 4225(kVA)

Cong suit tic dung lic cuc dai:

P =Sy xcosp =4225%x0,8 =3380(kW)

max ),
Cong sudt phdn khang ldc cyc dai:
Qs =Sy xsing =4225x0,6 = 2535(kVAr)

Dua vao bing s6 liéu tinh todn cia diy nhom 16i thép, chon diy AC c6 ti€t dién 35mm? tra
bang tim dugc cdc thong sd sau :

o en Tiét dién tinh todn ciia ddy ddn DPuong kinh tinh todn ciia

Tiét dién dinh 2 o n )

ic ciia dé (mm”) (mm) Dién tro
miic cia ddy 3 "

Phdn nhom x (Q/km)

P h 1 s A gz ~e g,
mm dén dien Loi thép Dady dan Loi thép
35 36,9 6,2 8,4 2,8 0,85

bién trd trén don vi chi€u dai :

r, = 0,85(C/km)

Pudng kinh tinh todn diy din:

d =8,4(mm)

Suy ra ban kinh r = d/2 = §,4/2 = 4,2(mm)
Tinh :
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D
X, = 0,144 xlog—2+0,016
r
Trong dé :
r: 12 ban kinh day din
D,, : khodng cdch trung binh pha

D6i véi dudng day trén khong theo qui dinh cia dién lyc d6i véi dudng day 22kV thi khodng
cach trung binh pha la D, =1,2(m)

Suy ra: X, = 0,144 xlog 1200

+0,016 = 0,3696(Q2/ km)

- Dbién trd tuong duong trén dudng day:
R=r, ><£ =0,85 xé =2,55(Q)
2 2
- bién khing tuong duong trén dudng day:
X =X, x L 0,3696 x S_ 1,1089(QQ)
2 2
Vay ton that sut 4p trén dudng day la:
PmaxZ x R +Qmax2 X X

AU (%) = TR «100%
= AU (%) = 5280 2;;* 2150335X L1089 100% = 2.36%
X

Thoa diéu kién sut 4p AU(%) = 2,36% < AUcp(%) =5%
Vay chon diy AC — 35mm? 1a hop ly.
5. Tinh todn sut 4p cudi dudng diy lic phu tai cye dai va cuc ti€u.
a. Sut 4p cudi dudng day lic phu tii cuc dai:
S =4225kVA

max Y.

P

max Y,

Qs = 2535kVAr

=3380kW

Py xR+ X
AU, = Pa Quas XX _ 3380x2,55+2535x11089 _ (0 1o
U, 22

Vay: U,, =22kV -0,51945kV = 21,4804kV

b. Sut 4p cudi dudng day hic phu tii cuc tiéu:
S,s =169%10 = 1690kVA

P s =S,y Xcos@ =1690x0,8 = 1352kW
Quiny =Sy XsIn@ =1690x0,6 =1014kVAr
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AU = Py xR+ Qupy x X 1352x2,55+1014 x1,1089
min Udm 22

=207.81V

Vay: U,, =22kV —-0,20781kV = 21,7921kV
c. Sut 4p qua may bi&n 4p lic tai cuc dai:
P =S, . xcosp=4225x0,8 =338kW

Qmax = Smax X Sin(P = 422,5 X 0,6 = 253,5kVA1‘
P xRy +Q . xX, 338x17,39+253,5x45,167

= AU, . =—= =787,62V
U, 22
d. Sut 4p qua mdy bi&n ap lic tii cyc ti€u:
P. =S xcose=169%0,8 =1352kW
Qi =S, Xsin@ =169x0,6 =101,4kVAr
AU, = P_. XRBJQmin x Xy _1352x17,39 22101,4><45,167 315,04V

dm
6. Chon dau phan 4p.
D6i v6i mdy bién 4p 22/0,4kV cé 4 dau phan 4p phia cao 4p nhu sau:

Pau phan dp Uy, tiéu chuéin
5% (1+5%)%x22=23,1kV
2,5% (1+2,5%)x22=22,55kV
0% (1+0%)x22=22kV
-2,5% (1-2,5%)%x22=21,45kV
-5% (1-5%)x22=209kV

Gi4 thi€t mdy c6 4 diu phan 4p 2x * 2,5%, dau dinh mic & gifta. Pién 4p khong tdi phia thi
cap U, =1,05x380 =400(V) =0,4(kV)
Goi: U, 1a gia tri dién dp cudi dudng day ldc tdi cyc dai.
U,, 1a gid tri dién dp cudi dudng day lic tdi cyc ti€u.
Uy, 12 gid tri dién dp phia ha dp lic tdi cyc dai.
U,pye) 12 gid tri dién dp phia ha dp lic tdi cyc tiéu.
Uwrc 12 gia tri dién 4p khong tai phia thit cap.
Chon U, =U . = Uy = (1+5%)xU,,=1,05x380 =400V = 0,4kV
- DAau phin 4p tinh todn ldc phu t3i cyc dai:

U, U,-AU _ 0,4(21,4804-0,78762))

- B — =20,692kV
UktTC Ulb(yc) 094
- PAu phin 4p tinh todn lic phu tai cuc tiéu:
U - , —
w2 _ Upy =AUppy U, - 0,4(21,7921-0,31504)) _ 21L47TKV
UktTC UZb(yc) 0,4
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- DAu phin 4p trung binh:

_ Upal + Upa2 _ 20,692 + 21,477

atb
P 2

=21,084kV

Dua vao bdng dau phan 4p 22/0,4kV phia trén va theo cédch tinh, chon diu phan 4p tiéu
chudn — 2,5% tng v6i mic dién 4p 21,45k V.

Tinh todn ki€m tra lai mic dién 4p thuc t& phid ha dp v6i ddu phan 4p da chon.

- Lic phu tai cuc dai:

U
U, = 1€ (U~ AU, ) = 22 (21,4804 —0,7876) = 0,385kV
U, 2145
- Liic phu tai cuc tiéu:
UktTC 0’4
Uny = 75 (U — AU, ) = 522 (21,7921~ 0.31504) = 0.4kV

patc

VAay véi didu phan 4p da chon & trén dién 4p phia ha dp lic phu tdi cuc dai va phu tdi cuc
ti€u 1an can vdi dién 4p dinh mic. Vay chon ddu phan 4p nhu trén 1a hop 1i.
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7. So d6 nguyén Iy ctia tram dudng day trén khong.

—— XM 1!

(2) (1)

Chui thich:
(1) Chéng sét van (LA)
(2) Day din
(3) M4y bi€n dong dién (TI)
a (4) M4y bién dién 4p (TU)
6) < (5) Cau chi ty rdi (FCO)
(6) Mdy bién 4p

7) - (7) Cdp xuat ha th&
F___________——l (8) Td ha 4p
| ® 9) | (9) Aptomat tong
| | (10) Thanh cai
| (10)
| I (11) Aptomat nhénh
| l | (12) Cdpra
| (11) |

|
SRR R ]
(12) \
SO PO NGUYEN LY

8. Tinh todn ngin mach phia cao 4p va ha 4p cta tram.

= .

R1+ jX1
HT MBA

Re+ jXB

N2

Theo dé bai, cong suat cit dau ngudn 12:1400MVA
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Suy ra téng trd tuong duong ctia hé thong (qui vé phia 22kV) la:
U 227

S, 1400

=0,3457Q

Dién trd va dién khdng clia hé thong ¢6 thé suyra tir R, /Z,, =0,1
=R, =01xZ, =0,1x0,3457 =0,03457Q
= X, =+/Z% —R2 =4/0,3457% —0,03457% =0,344Q

Véi dién trd va dién khdang trén dudng diy cao ap :
R, =r,x/{=0,85x6=5,1Q
X, =x,x0=0,3696x6=2,2176Q2

a. Dong ngin mach phia cao dp ctia may bién 4p:
- Ngin mach tai diém N1:
_ U
\/§X\/(Rl + Rht)2 +(Xl + >(ht)2
3 22
\Bx J(5.140,03457) +(2,2176 +0,344)

INl

=2,5(KA)

- Dong ngidn mach xung kich phia cao dp Ia:

T, = ﬂ =0,0016
Ry,

-0,01
ky, =1+e ™ =1

Lo = V2 x Koy x 1y, =42 x1x2,5 = 3,6(kA)
Vi ky ~ 1.8

b. Dong ngin mach phia ha 4p cia may bién 4p:

- Ngin mach tai diém N2:

Qui vé cao 4p:

B U

VaxyJ(Ry +R Ry N 4 (Xg + X, + X))

_ 22

) V3 x \/(17,39 +5,1+0,03457) + (45,167 +2,2176 + 0,3457)°

IN2

= 0,2343(kA)

V6i ti s6 mdy bi€n dp la: k = Z—i =55

- Suy ra dong ngin mach thyc t€ phia ha 4p la:
Iy, = |y, xk =0,2343x55 =12,89(kA)

- Dong ngidn mach xung kich phia ha 4p la:
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Lis = V2 xKy x 1y, =~+/2 x1x12,89 = 18,18(kA)
Véi k,, ~1
9. Chon khi cu dién.
a. Chon chong sét van (LA):
-Dién 4p van hanh cuc dai ctia hé thong Uy,
Do 1éch dién ap cho phép theo qui dinh hién nay AU =5%U ..
Dodé: U, =U, +AU =22+0,05x 22 = 23,1kV
- X4c dinh hé s6 cham dat K. :
Hé thong 3 day, ndi dit tdng trd nhd nén chon K. = 1,4
- X4éc dinh gid tri qua 4p tam thoi Uroy :
Urov-ia 2Uroy mang = K ><U—m =1,4x 2\/3_;)1
- Xéc dinh dién dp van hanh lién tuc cta chong sét van U, :

RG]
U, 231

m

U > =
MCoV NERE)

Chon chdng sét van oxyt kim loai do ABB ché tao c6 c4c thong s& nhu sau :

Loai : POLIM-D

=18,67kV

=13,34kV

bién 4p dinh midc chong sét U, = 27 kV
Pién 4p lam viéc lién tuc 16n nhat : U, = 22kV
b. Chon b) do dé€m trung thé:
Vi mdy bi€n 4p 400kVA, chon 3TU — 12700/120 va 3 TI — 22kV véi ti s& bién TI 1a 15/5.
c. Chon ciu chi ty roi (FCO):
Dong dién dinh mifc phia cao 4p clia mdy bién 4p:

— Smax — 422’5 — 1 1,09(A)

I V. max
! \/gx U \/gx 22
dm

Piéu kién d€ Iya chon FCO:

U dmFCO > U dmmang = 22kv
IdeCO > Ilvmax = 1 1’09A

12 234
I <2 =" —39A
dmFCO 6 6
Iyeeo > 1y = 2,5KA

Duya vao dong dién, chon FCO do hing CHANCE ché tao c6 cdc thong so sau:

Loai Uim (kV) Lim (A) Iy (kA)
C710-211PB 27 40 8
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d. Chon cap xuit ha thé:

V6i cdng suit clia mdy bi€n 4p 400kVA, chon cdp xuit ha thé:

Cong suat may bién may bién th& 3 pha Ti€t dién cap dong boc HT(100V)
400 kVA 3x240 + 1x150

e. Chon mdy cit ha thé:
Dong dién lam viéc cuc dai:
S
o = 422,5 =609,8(A)

I VmaX:
v J3sU . 3x04
Piéu kién dé lya chon may cit:
U dmMC > U dmmang = 0,4kV

IdeC > IIVmax = 609’8A
L > 1, =12,89KA

Tra bdng chon mdy cdt cia hing MERLIN GERIN ché tao c6 thong s6 nhu sau:

Loai So cuc Iim (A) Ugm (V) In (KA)
MI0 3 600 240/400 40
f. Chon thanh cdi ha ap:

Dong lam viéc cuc dai: [ymax = 609,8 (A)

Tra bang chon loai thanh cdi bing dong c6 thong sd nhu sau :

Kich thuéc (mm?) Tiét dién (mm?) Khéi lugng (kg/m) I, (A)
50x 5 250 2,225 860
Ki€m tra diéu kién phat néng.

K, xk, xk;x 1 >1

o0 = ivmax
Trong d6 :

k; = 0,95 thanh cdi dit nim ngang.

k=1 dung 1 thanh cai.

k3 = 0,85 hé s6 hiéu chinh nhiét d moi trudng la 35°C.
Suyra: k; xk, xk;xI =095x1x0,85%700 = 694,45A > [jymax = 609,8 A

Vay chon thanh cdi trén lahgp ly.
10. Tinh to4n ndi dat trong tram.
Thiét ké hé thong noi dit nhu sau:

Hé thong ndi di't bao gdm 6 thanh thép géc 60x60x6 mm dai 2,5m dude ndi v6i nhau bing
thanh thép det 40mm tao thinh mach vong ndi di't xung quanh tram bién 4p. C4c cdt dugc dong
sau dudi dat 0,7m, thép det han chit & dd sau 0,8m, chiéu dai 12,5m.

a. Thiét k& phan coc:
Xdac dinh dién trd thanh thép géc (1 coc).

Dién tr§ ndi dat clia mot coc ndi dat dude cho bdi cong thifc:
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R - 0,366

Véi:

¢ chiéu dai coc (cm).

Teoe / prkx(lg_+_lg

20 1. 4t+/4
d 2 4t/

d =0,95.b véi b 1a chiéu rong canh thép géc.

t: 12 d6 sdu chon cot tinh tir di€m giita coc (cm).

p:1a dién trd sudt clia dat.
k: 12 hé s6 mua.

Dbdi v6i coc nhu trén ta c6:
=250 cm
d=0,95b=0,95.6=5,7cm
t=70+125=195cm

Viy :

0,366

Rlcoc :—XPXKX(1g2X25O

5,7

250

+-lg—————
2 " 4x195-250

Lgdx195+ 250) — 0,0030513.pk

Chon dién trd suit clia dat p = 0,4.10*Q.cm

Hé s6 mua:k=1,5

=R

1coc

=0,0030513x0,4.10* x 1,5 =18,31(Q)

Xdc dinh sd bd 6 coc, dit cich nhau 2,5m mdi coc dai 2,5m.

Suy ra:

Tra bang, tim dugc hé s§ st dung coc: k, = 0,63

Vay tinh dugc dién trd tuong duong clia toan bd so coc:

R
thcoc = k e
sd .n
Véin: s6 coc
18,31
= 22 _ 48440
e 0,63% 6 ©

b. Thiét k& phan mach vong thanh noi:

Dién trd noi dat cia thanh ndi cho bdi cong thic:

RT

— 05366'ptt lg 26 fhanh

!

b.t

V6i  p, =kxp,: dién trd sudt cia dat & do sdu chon thanh (0,8 m)
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£ o - chi€u dai thanh (cm)

b: chiéu rong thanh ndi dit, b = 40mm =4 cm

t: d0 chon sau thanh ndi datt=0,8m = 80 cm
Gia thuy€t chon k = 3, mua rat 16n trude do.

Suy ra:

~ 0,366x3x0,4.10* | 2x1250°

R
T 1250 8T 4% 80

=14,018(Q)

Tra bang tim dudc hé s6 sit dung thanh khi n8i vong: k, = 0,72

- Suy ra dién trd noi dat trong thuc t€ 1a:

Ry 14,018

ththanh - k
sd

=19,469(QY)

2
- Pién trd clia toan bo sd coc va thanh:

R _ thcoc X ththanh _ 4,844)( 199469
" Ry + Ry 4,844 +19,469

= 3,878(Q)

tdcoc

Vay: R, =3878(Q) < 4(Q)

Tém lai, thi€t k€ hé thdng ndi di't cho tram nhu sau: ding 6 coc thép géc L 60x60x6mm dai
2,5m dugc ndi v6i nhau bing thanh thép det 40mm dai 12,5m. Cdc coc dugc déng siu dudi mit
dat 0,7 m, thép det dugc han chit & do sau 0,8m. Dién trd ndi dat thuc t€ nhd hon 4Q.
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CHUONG 4

TiINH TOAN VA THIET KE MANG PHAN PHOI PIEN

4.1.BAI TAP THIET KE.

Théong s6 ngu(‘;n: Sn=5000 MVA, Uy =110kV. Nhiét d0 moi trudng: 35°C.
Théng s6 phu tai: Niat 1 + 7

Bang 4.1. Cic s lidu vé cac phu tai theo thoi gian:

CHO KHU CONG NGHIEP

Tii | Loaihd | P,Q t| Oh—4h | 4h-8h | 8h—12h | 12h— 16h | 16h — 20h | 20h — 24h
1 1 P(MW) 1,44 1,44 1,92 2,4 2,16 1,68
Q(MVAR) | 1,08 1,08 1,44 1,8 1,62 1,26
2 2 P(MW) 1,02 1,02 1,36 1,7 1,53 1,19
QMVAR) | 0,63 0,63 0,84 1,05 0,95 0,74
3 3 P(MW) 0,4 0,56 0,8 0,64 0,56 0,4
QMVAR) | 0,38 0,53 0,75 0,6 0,53 0,38
4 1 P(MW) 2,04 2,04 2,72 3.4 3,06 2,38
QMVAR) | 1,26 1,26 1,69 2,11 1,9 1,48
5 2 P(MW) 1,2 1,68 2.4 1,92 1,68 1,2
QMMVAR) | 0,9 1,26 1.8 1,44 1,26 0,9
6 2 P(MW) 1,2 1,68 2.4 1,92 1,68 1,2
QMMVAR) | 0,9 1,26 1.8 1,44 1,26 0,9
7 3 P(MW) 0,48 0,48 0,64 0,8 0,72 0,56
QMVAR) | 0,45 0,45 0,6 0,75 0,68 0,53
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Vi tri nguén va phu tai
y(km}

Tilé:

mdi canh : 1 km

4.2. TINH TOAN VA THIET KE
4.2.1. PHAN TiCH NGUON

Ngudn cung cip cho khu cong nghiép 12 hé thong dién, cé cdng sui't ngin mach phia ngudn
Sn = 5000 MVA, hé s6 cong sudt trén thanh gép 110 kV clia hé thdng biing 0,85. Chon thanh gép

hé thong 1a nit cAn biing cOng suit.
4.2.2. PHAN TiCH PHU TAI

Khu cong nghiép c¢6 7 phu tdi. SO liéu cla cdc phu tdi trinh bay & Bdng 4.1. Cdc thdng sd tinh

todn cla cdc phu tai trinh bay § Bang 4.2.

Bang 4.2. Thong s6 tinh todn clia c4c phu tdi.

x'(km)

Phu tai 1 2 3 4 5 6 7
Prax (MW) 2,4 1,7 | 08 | 34 | 24 | 24 | 08
Pin (MW) 1,44 | 1,02 | 04 | 2,04 | 1.2 1,2 | 0,48
Qumax (MVAr) 1,8 | 1,05 | 0,75 | 2,1 1,8 1,8 | 0,75
Qumin (MVAr) 1,08 | 0,63 | 038 | 126 | 09 | 09 | 045
2Pt
=P—.365 (h) 6716 | 6716 | 6132 | 6716 | 6132 | 6132 | 6716
©=(0,124+T,_ .10")".8760(h) | 5545 | 5545 | 4760 | 5545 | 4760 | 4760 | 5545
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A P (MW) A P (MW)
477T777\77177‘77}77\77177177 | 377Ti!’7\77\77‘77277277\77\7717‘\‘77
AR = = P 24 s
1,92/
2,04 168 i__h}_ 1,68~
T C i SR A R I AR B
1,2 220 1,53 1,20 2
R uage TR e =
I A | :r::t‘,t:,o‘64,:,(),84072,\,1L1,,\ ;
C 0.8 ‘ N 10,64 gty o
056 —'r--’--*9.».§54..‘ 0.56 04 3 L 048 gemeeed . TEER0,56,7
L0 gt P, 04 / A i e L B
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Hinh 4.3. D0 thi phu tdi cdc hd tiéu thu theo Q.

4.2.3. CANBANG CONG SUAT TRONG HE THONG PIEN
1. Can bing cong suit tic dung
Phuong trinh ciAn bing cdng suit tdc dung trong ch& dod phu tdi cuc dai c6 dang:
P, =P

piz

ptZ _mz max +ZAP+Pdt

day:
P,, -coOng suittac dung cung cap tit hé thdng (MW);
P

ok cong suit tac dung phu tdi ciia mang dién c6 k& dén phat trién tuong lai (MW);

- hé s6 dong thdi xuat hién cdc phu tdi cuc dai (m = 0,8);
ZP . -tdng cdng suit tic dung clia cdc phu tdi & ch& dd tdi cuc dai (MW), dugc xdc dinh

theo bdng 8.2: D P, =139 MW

ZAP -tdng ton that trong mang dién (MW), khi tinh sd bo c6 thé 14y:
> AP =5%) P,, =005x139=0,7MW

P, - cOng suit tic dung du trit cho phat trién tuong lai (MW);

t
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P, =10%) P, =0]1x139=139 MW

Nhu vdy, trong ch€ dd phu tdi cuc dai, cong suat tic dung clia hé thdng can cung cip cho cic
phu tai:

ax

Py =P, =08x139+0,7+139 =1321 MW

2. Can bing cong suit phan khing
Phuong trinh ciAn bing cdng sud't phdn khing c6 dang:
QHT + Qb = thz
thz = I’I’lz O o +Z AQ, + ZAQBA +0,
0 day:
Q,r - cong sudtphdnkhdng do hé thdng cung cAp (MVAr);
0. = Py tg@,, =1321x0,62 = 8,19 MVAr

0, - cong suat phdn khang cla cdc thi€t bi bu (MVAr);

O, - cong sudt phin khdng phu tdi tong ctia mang dién c6 k€ d&n phit trién twong lai
(MVAr);

m - hé s6 dong thdi xuat hién cdc phu tdi cuc dai (m = 0,8);

> 0,.. - tong cong sudt phan khdng tiéu thy cla céc phy tdi & ch€ do tdi cyc dai (MVAI),
dugc xdc dinh theo bang 8.2: » 0, =10,05 MVAr
ZAQL - tong ton that cong sudt phan khdng trong cdm khing cla cic dudng diy trong
mang dién (MVAr), khi tinh sd bd 14Yy:
2AQ, =5% 2Q,,, =0,05.10,05= 0,50 MVAr

max

> AQ;, - tdng tdn tht cong sudt phdn khdng trong cdc tram bi€n 4p, khi tinh so b) 18y:
2AQ,, =15% 2Q,.. =0,15.10,05=1,51 MVAr

0, - cdng sud't phan khdng du trit cho phat trién tuong lai (MVAr);
Q, =5% 2Q,, =0,05.10,05=0,50 MVAr

Nhu vay, cong suit phan khang phu tii tong cia mang dién c6 k€ dén phat tri€n trong tuong
lai:
0,5 =0,8x10,05+0,50+1,51+0,50 = 10,55 MV Ar
TU cdc két qua tinh todn trén nhan thiy ring, cdng suit phdn khiang do ngudn cung cAp nhd
hon cong suit phdn khdng tiéu thu. Vi vy, cin phdi bl cong suit phan khdng trong mang dién
thi€t k€.
Dung lugng bu sd bo:
0, =0,s —Qpy =10,55-8,19 = 2,36 MVAr

4.2.4. VACH RA CAC PHUONG AN PIDAY

C4c chi tiéu kinh t& - k§ thuit ca mang dién phu thudc rat nhi€u vao phuong 4n di ddy. Vi
vay, phuong 4n di diy dudc lua chon cin cé cdc chi phi nhé nhat, dm bio do tin cdy cung cip
dién can thi€t va chat lugng di€én ning theo yéu cau clia cdc hd tiéu thu, thuin tién va an toan
trong vin hanh, kh3 ning phat trién trong tuong lai va ti€p nhin cdc phu tdi m6i.Trén cd s& phian
tich nhitng diic di€m clia ngudn cung cAp va cdc phu tdi, ciing nhu vi tri cda ching, c6 8 phuong
4n di diy du ki€n nhu sau (Hinh 4.4).
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2

5

Phuong 4n 1 Phuong 4n 2
2

5

Phuong dn 3 Phuong én 4
2

5

Phuong 4n 5 Phuong 4n 6
2

5

Phuong an 7 Phuong an 8
Hinh 4.4. Cac phuong an di day.
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4.2.5. TINH TOAN PHAN BO CONG SUAT

Muc dich ctia viéc tinh phan bd cong suat 1a xdc dinh dong cdng sui't chay trén cdc doan Iudi.
D6i v6i phuong 4n hinh tia, cong suit trén cdc doan ludi tim dudc bing phuong phap cong dd thi
phu ti P; (6) va Q; (0).

K&t qua tinh todn phan bd cong suit cla cdc phuong 4n trinh bay & Bing 4.3.

Bang 4.3. Phan bd cong suit trong cdc doan ludi.

Phuong an 1
Poan lugi 0-1 1-2 0-3 0-4 0-5 0-7 7-6
P; (MW) 4,1 1,7 0,8 34 2,4 3,04 2,4
Q;; (MVA) 2,85 1,05 0,75 2,1 1,8 2,4 1,8
Sii (MVA) 4,99 2 1 4 3 3,87 3
Phuong an 2
Poan lugi 0-1 1-2 1-3 0-4 0-7 0-5 5-6
P; (MW) 4,74 1,7 0,8 34 0,8 4,8 2,4
Q;; (MVAI) 3,45 1,05 0,75 2,1 0,75 3,6 1,8
Sii (MVA) 5,86 2 1 4 1 6 3
Phuong an 3
Poan lugi 0-1 1-2 2-3 0-4 0-5 0-7 7-6
P; (MW) 4,74 2,34 0,8 34 2,4 3,04 2,4
Q;; (MVA) 3,45 1,65 0,75 2,1 1,8 2,4 1,8
Sii (MVA) 5,86 2,86 1 4 3 3,87 3
Phuong an 4
Poan lugi 0-1 1-2 2-3 0-4 0-7 0-5 5-6
P; (MW) 4,74 2,34 0,8 34 0,8 4,8 2,4
Q;; (MVAr) 3,45 1,65 0,75 2,1 0,75 3,6 1,8
Sii (MVA) 5,86 2,86 1 4 1 6 3
Phuong an 5
Poan lugi 0-1 1-2 1-3 0-4 0-5 0-7 7-6
P; (MW) 4,74 1,7 0,8 34 2,4 3,04 2,4
Q;; (MVAr) 3,45 1,05 0,75 2,1 1,8 2,4 1,8
Sii (MVA) 5,86 2 1 4 3 3,87 3
Phuong an 6
Poan lugi 0-1 1-2 2-3 0-7 7-4 0-5 5-6
P; (MW) 4,74 2,34 0,8 4,2 3,4 4,8 2,4
Q;i (MVAr) 3,45 1,65 0,75 2,85 2,1 3,6 1,8
Sii (MVA) 5,86 2,86 1 5,08 4 6 3
Phuong an 7
Poan lugi 0-1 1-2 1-3 0-7 7-4 0-4 0-5 5-6
P; (MW) 4,74 1,7 0,8 2,22 1,42 1,98 4,8 2,4
Q;i (MVAr) 3,45 1,05 0,75 1,56 0,81 1,29 3,6 1,8
Sii (MVA) 5,86 2 1 2,71 1,64 2,36 6 3
Phuong an 8
Poan lugi 0-1 1-2 2-3 0-7 7-4 0-4 0-5 5-6
P; (MW) 4,74 2,34 0,8 2,22 1,42 1,98 4,8 2,4
Q;; (MVAr) 3,45 1,65 0,75 1,56 0,81 1,29 3,6 1,8
Sii (MVA) 5,86 2,86 1 2,71 1,64 2,36 6 3
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4.2.6. SG BO SO SANH CAC PHUGNG AN VE MAT KINH TE
Pé sd bd so sanh cdc phuong 4n vé mit kinh t&€, c¢6 th€ dua vio momen phu tii ZPI.IZ. .

Phuong 4n hop 1y vé& mit kinh t€ 1a phuong 4n ¢6 Y P, — min.

1. Phuong an 1

Hinh 4.5. So dd mang dién phuong 4n 1.
Téng momen phu tai cia phuong 4n 1:

Zl)lll = PO]l(Jl + P12112 + P()3103 + P04l()4 + P()7l()7 + P76l76 + POSIOS
=4,1x2,83+1,7x3,6+0,8x8,94+34x11+3,04%x6,32+2,4x224+2,4x%x5
=98,86 (MW .km)

Tuong ty tinh cho cdc phudng 4n con lai. K&t qué tinh todn trinh bay & bang 8.4.

Bang 4.4. Momen phu ti clia cdc phuong 4n.

Phuong dn 1 2 3 4 5 6 7 8
Pl ,

Z o 98,86 | 103,29 | 99,12 | 103,83 | 98,58 | 106,24 | 104,29 | 104,84

MW km

Tur cdc k&t qua tinh todn & Bang 8.4, chon ba phuong 4n 1, 3 va 5 d€ ti€n hanh so sdnh chi
ti€t kinh t€ - ky thuat.
4.2.7. CHON CAP PIEN AP PHAN PHOI CUA MANG PIEN
bién 4p dinh mifc cia mang dién 4nh hudng chl y&u dén cdc chi tiéu kinh t€ - k§ thuat, cling
nhu cdc dic trung ky thudt cia mang dién.
Dién 4p dinh mic cia mang dién phu thudc vao nhi€u y&u td: cong suit clia phu tai, khodng
céch gifta cdc phu t3i va ngudn cung cip, s d6 mang dién, ...
C6 thé tinh dién 4p dinh mic ctia dudng diy theo cong thic kinh nghiém sau:
U, =434/1+16P ,kV
0 day:
[ -khodng cich truyén tai, km;
P - cong sudt truyén ti trén dudng day, MW.
K&t qué tinh dién 4p tinh todn cho cdc doan ludi va chon dién 4p dinh mdc cho mang dién
clia cdc phuong an trinh bay 6 Bang 4.5.
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Bang 4.5. Dién 4p tinh toan va dién 4p dinh mic clia mang dién.

Phuong éan 1
Doan luéi 0-1 1-2 0-3 0-4 0-5 0-7 7-6
P; (MW) 4,1 1,7 0,8 3,4 2,4 3,04 2.4
L;j (km) 2,83 3,60 8,94 11,0 5 6,32 2,24
Uu(kV) 35,9 24,1 20,2 35,1 28,6 32,2 27,7
Uam(kV) 22

Phuong an 3
DPoan luéi 0-1 1-2 2-3 0-4 0-5 0-7 7-6
P;i (MW) 4,74 2,34 0,8 3.4 2,4 3,04 2,4
L (km) 2,83 3,60 4,12 11,0 5 6,32 2,24
Uu(kV) 38,5 27,8 17,9 35,1 28,6 32,2 27,7
Uam(kV) 22

Phuong an 5
Doan luéi 0-1 1-2 1-3 0-4 0-5 0-7 7-6
P MW) 4,74 1,7 0,8 3,4 2,4 3,04 2,4
L;j (km) 2,83 3,60 6,32 11,0 5 6,32 2,24
Uu(kV) 38,5 24,1 18,98 35,1 28,6 32,2 27,7
Uam(kV) 22

4.2.8. CHON LOAIDAY DAN VA TIET DIEN DAY DAN

Mang dién 22 kV thudng 1a cdc dudng day trén khong. Day din dugc sit dung 12 diy nhom
16i thép xodn (As). Cdc diy din thudng dit trén cdc sit, xa d5, gd dit trén cdt bé tdng cot thép
hay cot thép tuy theo loai cdt (cot trung gian, cot néo, cdt géc, cot cudi, ...) va dia hinh dudng day
di qua. D6i véi dudng day 22 kV, khodng céch trung binh hinh hoc giita diy din cdc pha bing 2
m, khodng vugt tir 40 +50 m.

D6i véi mang phan phdi trung 4p, ti€t dién diy dan dugc chon theo mat do dong dién kinh €.

1. Phuong an 1

Chon tiét dién day din cda doan luéi 0 — 1
Dong dién chay trén doan lu6i & ché do tai cuc dai:

S 2 2
mrot jg3 - VA 42857 163 655

1 ax0-1 —
A NCT 24/3.22

Véi ddy nhdm 161 thép, T = 6716 h, tra bang ta dugc Jxe = 1,0 A/mm>.
Ti€t dién ddy din:

g = Tnmor _ 655

J s 1,0

Chon day nhom 16i thép xodn do CADIVI sén xud't ma hi€u As 70/11, L, = 265A,
ro=0,4218 Q/km , x9o= 0,382 Q/km , nhiét d0 mdi trudng xung quanh ti€u chuén 12 25°C.
bién trd va dién khang ctia doan Iudi:

R = lr(,l = %0,4218.2,83 =0,6Q2

n

= 65,5mm°

X= l)col = 50,382.2,83 =0,54Q
n
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Sau khi chon ti€t dién tiéu chudn cin ki€m tra dong dién chay trén doan ludi trong ché& do sy
c6. Pdi v6i doan 1u6i 0 — 1, su ¢d c6 thé x4y ra la ngitng 1 mach trén dudng day.
Dong dién chay trén mach con lai:
I =21 =2x655=131A<K.I, =0.88265=2332 A
Chon ti€t dién day din ctia doan lu6i 0 — 3
Dong dién chay trén doan lu6i & ché& do tai cuc dai:

\/ﬁ
Smax0—3 103 MIO?’ = 28,8A

1 = —maxt-’ =
lvmax 0-3 \/gUdm \/522

Véi diy nhdm 161 thép, Tiax = 6132 h, tra bidng ta dugc Jxe = 1,0 A/mm?.
Ti€t dién day dan:

max 0-1 lvmax 0-1

F0_3 — Ilvmax0—3 — 28’8

J. 10
Chon day nhom 16i thép xodn do CADIVI sdn xuidt ma hiéu As 35/6,2 c6
I, =175 A,10=0,7774 Q/ km , X0 = 0,403 Q/ km .
Tuong tu chon ddy din cho cdc doan ludi con lai. K&t qua chon diy din cho phuong 4n 1
trinh bay § Béng 4.8.

=288 mm°

Bang 4.8. Thong so clia cic dudng diy trong mang dién.
Poan I Fy Fic Iep Lnmax l ro Xo R X
Wéi | (A) | (mm?) | (mm?) | (A) | (A) | km) | (Q/km) | (Q/km) | (Q) | (Q)
0-1 |655]| 655 70 265 | 131 | 2,83 | 0,4218 0,382 0,60 | 0,54
1-2 |262| 262 35 175 | 52,4 | 3,60 | 0,7774 0,403 1,40 | 0,73
0-3 | 28,8 | 288 35 175 - 8,94 | 0,7774 0,403 6,95 | 3,60
0-4 |524 | 524 70 265 | 104,8 | 11 0,4218 0,382 2,32 | 2,10
0-5 |394 | 394 40 185 | 78,8 5 0,7172 0,399 1,80 | 1,00
0-7
7-6

50,8 | 50,8 70 265 | 101,6 | 6,32 | 04218 0,382 1,33 | 1,21
394 | 394 40 185 | 78,8 | 2,24 | 0,7172 0,399 0,80 | 0,45

Tinh tdn thi't dién 4p trong mang dién
K&t qua tinh ton thit dién 4p cia mang dién trong phuong 4n 1 trinh bay & Bang 4.9.

Bang 4.9. Ton thit dién 4p trén cic doan ludi

Poan ludi AU,, (%) AU, (%)
0-1 0,82 1,64
1-2 0,65 1,30
0-3 1,71 1,71
0-4 2,54 5,08
0-5 1,26 2,52
0-7 1,44 2,88
7-6 0,56 1,12

Tir k&t qua trong Bang 4.9, tdn thit dién 4p 16n nhit clia mang dién trong phudng 4n 1:
AU, % =AU, ,, %=2,54%
Tén that dién 4p 16n nhat khi sy ¢d:
AU, %=AU, . %=508%

scmax

bt max
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2. Phuong an 3
Ké&t qua Iya chon day din clia phuong 4n 3 dugc trinh bay § Bdng 4.10 va 4.11.

Bang 4.10. Thong so clia cdc dudng diy trong mang dién.

Poan | I Fy Fic Ip | Imax ) To X0 R X
Wéi | (A) | (mm?) | (mm?) | (A) | (A) | (km) | (Q/km) | (Q/km) | (Q) | (Q)
0-1 1769| 76,9 | 95 |300]|153,8 | 2,83 | 03007 | 0371 | 0,43 | 0,53
1-2 376 37,6 | 40 |185| 752 | 3,60 | 0,7172 | 0399 | 1,29 | 0,72
2-3 | 288 28,8 | 35 |175| 288 |4,12 | 0,7774 | 0403 | 3,20 | 1,66
0-4 |5241| 524 | 70 |265]|1048 | 11 | 04218 | 0382 | 2,32 | 2,10
0-5 |394| 394 | 40 |185| 788 | 5 | 07172 | 0399 | 1,80 | 1,00
0-7 |508]| 50,8 | 70 |265|101,6| 632 | 04218 | 0382 | 1,33 | 1,21
7-6 |394| 394 | 40 |185| 788 | 224 | 0,7172 | 0399 | 0,80 | 0,45
Bang 4.11. T6n that dién 4p trén cic doan ludi
Poan luédi AU, (%) AU, (%)
0-1 0,79 1,58
1-2 0,87 1,74
2-3 0,79 0,79
0—4 2,54 5,08
0-5 1,26 2,52
0-7 1,44 2,88
7-6 0,56 1,12

Tu k&t qua trong Bang 8.11, tdn that dién 4p 16n nha't cda mang dién trong phudng 4n 3:
% =AU, ,, % =2,54%
Tén that dién 4p 16n nhat khi sy co:
% =AU, ,.%=508%

3. Phuong an 5
Ké&t qua Iya chon day din clia phuong 4n 5 dugc trinh bay § Bdng 4.12 va 4.13.

AU

AU

Scmax

bt max

Bang 4.12. Thong so clia cdc dudng diy trong mang dién.

Poan | I Fy Fic Ip | Imax ) To X0 R X
Wéi | (A) | (mm?) | (mm?) | (A) | (A) | (km) | (Q/km) | (Q/km) | (Q) | (Q)
0-11]769 | 76,9 95 300 | 153,8 | 2,83 | 0,3007 0,371 0,43 | 0,53
1-21262]| 262 35 175 | 52,4 | 3,60 | 0,7774 0,403 1,40 | 0,73
1-31]28,8| 28,8 35 175 - 6,32 | 0,7774 0,403 491 | 2,55
0-41]524| 524 70 265 | 104,8 | 11 0,4218 0,382 2,32 | 2,10
0-51]394| 394 40 185 | 78,8 5 0,7172 0,399 1,80 | 1,00
0-71]50,8| 50,8 70 265 | 101,6 | 6,32 | 0,4218 0,382 1,33 | 1,21
7-6 1394 | 394 40 185 | 78,8 | 2,24 | 0,7172 0,399 0,80 | 0,45
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Bang 4.13. T6n that dién 4p trén cic doan ludi

Poan luéi AU, (%) AU, (%)
0-1 0,79 1,58
1-2 0,65 1,30
1-3 1,21 1,21
0-4 2,54 5,08
0-5 1,26 2,52
0-7 1,44 2,88
7-6 0,56 1,12

2

Tu k€t qua trong Bang 4.13, tOn that dién 4p 16n nhat clia mang dién trong phuong 4n 5:
AU, % =AU, ,, % =2,54%

Tén that dién 4p 16n nhat khi sy cd:
AU, %=AU, , %=>508%

Scmax

bt max

4.2.9. CHON PHUONG AN PIDAY HQP LY VE KINH TE VA KY THUAT
Chi tiéu kinh t& dudc st dung khi so sdnh cdc phuong 4n 1a chi phi tinh todn hang nim, dudc
xdc dinh theo biéu thic:
Z, = (avh +a, )Kd +AA.c
0 day:
a,, - khiu hao hing nim vé hao mon va phuc vu ddi v6i cac dudng day trong mang dién, %.
Chon a, =4%;

a, - hé sd hiéu qud cta von dau tu

a, =— =0,2 (T — thoi gian tiéu chudn thu hoi von T =5 ndm)

tc
tc

Kq - von dau tu xay dung dudng diy, d;
K, = anOili
n - hé s6 phu thudc vao s6 mach clia dudng day. Pdi v6i dudng day hai mach dit trén cing
mot cOtn = 1,6;
l; - chiéu dai dudng day thit i, km;
Koi - gid thanh 1 km dudng day mdt mach, d/km;
K, =K +K,
K, - gi4 thanh clia 1km dudng day khong phu thudc vao ti€t dién clda day din, d/km. D6i v6i
mang dién 22 kV, K, = 24.10° d/km;
K, - gia thanh ctia 1 km dudng ddy phu thudc vao tiét dién day din, d/km;
K, =3mK,
m - khéi lugng 1 km dudng day, kg/km;
Ko - gid thanh 1 kg dudng day, K, =32.000 d/kg ;
AA - tdng ton that dién ning hang nim, MW h;
¢ - gia 1 kW.h dién ning ton that. ¢ = 1500 d&/kWh.

1. Phuong an 1

Vén diu tu xay dung doan 1udi 0 — 1
K 101 = LOK 1y,

Trong d6: lp; = 2,83 km;
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Ko = K; + Ky =24.10° + 3.276.32.10° = 50,496.10° d/km;

K, =16.50,496.10°2,83 = 228,65.10° d

K&t qua tinh von dau tu xay dung cdc doan ludi con lai trinh bay & bang 8.14.
Tén that cong suit tic dung trén doan 1u6i 0 — 1:

Py+0Q5 , _ 41°+285°

2 01 2
i 22

Tinh ton thit cong sudt trén cdc doan ludi con lai dudc tinh tuong tu. K&t qui dudc trinh bay
G bang 8.14.
Tén that dién ning trén doan ludi 0 — 1:
AAy, = APy, .7y,
Thai gian sit dung cong suat cuc dai
— PleaX] + PZTmax
max 01 Pl +P2

2,4+1,7
7 = (012447

Viy:

AP = 0,6 =0,031 MW

2

_2,46716+1,7.6716

T =6716h

01074 F 8760 = 5545 h
AA, = AP, ., =0,031.5545 = 171,9 MWh
K&t qua tinh tn thit dién ning cla cic doan 1u6i con lai dugc trinh bay & Bang 4.14.

Viy:

Bang 4.14. T6n thit dién ning va von dau tw mang dién.

Poan | Ky hi€u | Trong lugng [ AP T AA Kqa.10°
ludi day day, kg/km km MW H MW.h d
0-1] As70/11 276 2,83 0,0310 5545 171,9 228,65
1-2 | As35/6,2 148 3,6 0,0115 5545 64,04 220,08
0-3 | As35/6,2 148 8,94 0,0173 4760 82,35 341,58
0-4 | As70/11 276 11 0,0765 5545 | 424,19 | 888,73
0-5 | As40/6,7 161,3 5 0,0335 4760 159,46 | 315,88
0-7 ] As70/11 276 6,32 0,0413 4951 204,48 | 510,62
7-6 | As40/6,7 161,3 2,24 0,0149 4760 70,92 141,51
Téng 1177,34 | 2647,05

Céc két qua trong Bang 4.14 cho thdy ring, tdng ton thit dién ning trong mang dién:
AA =1177,34 MWh
Téng von diu tu xay dung dudng diy clia mang dién:
K, =2647,05.10° d
Chi phi tinh todn hang ndm:
Z, = (avh +a, )Kd +AA.c
= (0,04 +0,2)2647,05.10° +1177,34.10°.1500
=2401,302.10° @

2. Phuong an 3

K&t qua tinh todn clia phuong 4n 3 dudc trinh bay & Bing 4.15.

Cidc k&t qui trong Bang 4.15 cho thdy riing, tdng tdn thit dién ning trong mang dién:
AA =1181,21 MWh

Téng von ddu tr xay dung dudng diy clia mang dién:
K,=2517,61.10°d

Chi phi tinh todn hang ndm:
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er = (avh + atc )Kd‘ + AA'C
=(0,04+0,2)2517,61.10° +1181,21.10°.1500

=2376,04.10° d

Bang 4.15. Tdn that dién ning va von dau tu mang dién.

Poan | Ky hiéu | Tronglugng | | AP T Ka.10°
lugi day day, kg/km | km MW h AA MW.h d
0-1 As 95/16 385 2,83 | 0,0310 | 5412 167,77 276,02
1-2 | As40/6,7 161,3 3,6 | 0,0220 | 5287 116,31 227,43
2-3 | As35/6,2 148 4,12 | 0,0080 | 4760 38,08 157,42
0-4 | As70/11 276 11 0,0765 | 5545 424,19 888,73
0-5 | As40/6,7 161,3 5 0,0335 | 4760 159,46 315,88
0-7 As 70/11 276 6,32 | 0,0413 | 4951 204,48 510,62
7-6 | As40/6,7 161,3 2,24 | 0,0149 | 4760 70,92 141,51
Téng 1181,21 2517,61

3. Phuong an 5
K&t qua tinh todn clia phuong 4n 5 dudc trinh bay & Bang 4.16.
Bang 4.16. Ton that dién ning va von dau tw mang dién.

Poan Ky hi¢u Trong lugng [ AP T AA Kq.10°
lugi day day, kg/km | km MW h MW.h d
0-1 As 95/16 385 2,83 | 0,0310 | 5412 167,77 276,02
1-2 | As35/6,2 148 3,6 | 0,0115 | 5545 63,77 220,07
1-3 | As35/6,2 148 6,32 | 0,0120 | 4760 57,12 241,47
0-4 | As70/11 276 11 | 0,0765 | 5545 424,19 888,73
0-5 | As40/6,7 161,3 5 0,0335 | 4760 159,46 315,88
0-7 As 70/11 276 6,32 | 0,0413 | 4951 204,48 510,62
7-6 | As40/6,7 161,3 2,24 | 0,0149 | 4760 70,92 141,51
Téng 1147,71 | 2594,3

Céc két qua trong Bang 4.16 cho thdy ring, tdng ton thit dién ning trong mang dién:
AA =1147,71 MWh

Téng von diu tu xay dung dudng ddy clia mang dién:
K, = 25943.10° d

Chi phi tinh todn hang ndm:
Z, =(@,+a JK,+AAc

= (0,04 +0,2)2594,3.10° + 1147,71.10*.1500

=2344,2.10° d
Cic chi tiéu kinh t& - k§ thuat clia cd 3 phuong 4n so sdnh dugc téng hgp trong Bang 4.17.
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Bang 4.17. T6n thit dién 4p va chi phi tinh todn hing nim cda cdc phudng 4n.

, A Phuong 4n
Cac chi tiéu 1 3 5
AU by x> %0 2,54 2,54 2,54
AU, o » P 5,08 5,08 5,08
Zy.10°% d 2401,302 2376,04 23442

Tu cdc két qud tinh todn & Bdng 4.17. Nhan thdy ring phuong 4n 5 12 phudng 4n t8i wu.
4.2.10. CHON SO LUGNG VA DUNG LUGNG MAY BIEN AP CUA TRAM TRUNG GIAN

110/22 kV

Khu cdng nghiép c6 7 phu tii bao gdm ca phu tai loai I, II va IIL. Vi vay, d€ ddm bdo cung
cap dién cho cdc phu tdi ndy cAn dit hai mdy bi€n 4p trong tram.

1. Qua tdi thudng xuyén clia may bién dp

D6i véi tram hai mdy bi€n 4p, ta khong ki€m tra qud tdi thudng xuyén, vi hai mdy bi€n 4p
lam viéc song song nén lic binh thuéng luén non téi.

2. Qud tdi sy cd clia mdy bi€n 4p

Khi chon cong suit ctia mdy bi€n 4p can xét d€n kha ning qua tdi clia may bi€n 4p con lai &
ch& @6 sau sy c¢6. Trong trudng hop su ¢ mdt trong cdc may bién 4p, mdy bié€n dp thit hai cin
ddm bdo toan bd cong suat clia cdc hd tiéu thu loai I va II.

|
I
ISR S Y I Y R P DU PR
10 9?8 R A T
e
i R T -
| L1 |
SO B
e s s e E R S
| Lo |
‘—f—f—T—T—T—T—ﬂ—W—T——F—%—l
| Lo |
--f-f—f—f-T-*—ﬂ-ﬂ—ﬂ——F-F—l
TR A T L I S R S N RS
0 12 24

Hinh 4.6. P4 thi phu tdi tong cia khu cong nghiép

Cong suit ciia mdi mdy bi€n 4p trong tram n may bi€n 4p c6 thé x4c dinh theo cdng thic:
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S Z Smax
k(n—1)
o) day:

Smax - phu tdi cuc dai cia tram, MVA;

k - hé s6 qud tai sy ¢ clia mdy bi€n dp. N&€u khong c6 thong tin cu thé, cé thé chap
nhan 140% cho cdc mdy bi€n 4p Lién X6 vé6i di€u kién thdi gian nhu sau: qué tai
khong qud 5 ngay dém, mdi ngay qua tdi khong qud 6 gis va 130% cho cdc mdy clia
cic hang khic theo IEC 354;

n  -sd mdy bi€n 4p dit trong tram.

D&i v6i tram c6 hai mdy bi€n 4p, cong sudt mdi mdy bién 4p:

S = S o = 15,74 =12,11MVA
1,32 1) 1,3
Chon mdy bi€n 4p trung gian hai cudn diy do Siemens ché tao: Sqn, = 12,5 MVA.
San Udm, KV AP, | AP | I, | U, Kich thuéc, mm | Khéi lugng, kg
MVA | cao | ha | kW | kW | % | % | dai | rong | cao | diu | tdng
670
12,5 [ 110 | 22 15 45 10,5] 94 0 2700 | 4800 | 12500 | 43000

4.2.11. CHON SO PO NOI DAY TRAM BIEN AP TRUNG GIAN VA THIET BI PONG
CAT
4.2.11.0. Chon s d6 ndi day tram bién ap
Tuy theo yéu cau clia phu tdi ma chon so d6 ndi day thich hop, ddm bio do tin cay cung cap
dién va diéu kién kinh t&. P&i v6i tram 110/22 kV, thudng st dung s6 dd thanh gép c6 phan doan
phia thit cAp. Céc 10 ra phia thit cAp 1a dudng day trén khong, do d6 dudgc trang bi loai mdy cit
dat ngoai trdi (Hinh 4.7).
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110 kV
}—» <XMH —> <X+
73101 CSV 7321 CSV
731 732 B]
A
1T A 2T
12,5 MVA 12,5 MVA
1mo/22kv (Y Y ) 11022kv
531 [E 532 [E
531-1 % 532-1
B g 500 22KV
C L]
571-1 ‘ 572-1 573-1 574-1 5751 576-1
571 572[] 573[] 574 ] 575[ ] 576[ ]
D
572-2 573-2 574-2 575-2 F—|
571-2¢ ¢ 571-3 i i i i 576-2 576-3
Yoy, v v
Phat tuyén Phat tuyén Phat tuyén Phat tuy&én Phat tuyén Phat tuyén
05 04-1 01-1 01-2 04-2 07

Hinh 4.7. So @6 ndi day tram trung gian 110/22 kV
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4.2.11.1. Chon thié&t bi déng cit ctia tram trung gian 110/22 kV
a. Chon mdy cit dién va dao cach ly
Chon may cat dién va dao cach ly phia dién ap 110 kV
Dong lam viéc cuc dai 12 dong qué tdi sy ¢d khi cit mot may bién 4p:
13.8 12,5.10°
3 mpa _ 13.125.10 _8529 A

i =
e Bu, 3110

Tinh dong ngdn mach tai A
Trd khdng tuong duong clia mang phia ngudn:

0 day:
U - dién dp day khong tai cia mang dién, U=110kV;
Sn - cong sudt ngin mach phia ngudn, Sy= 5000 MVA.
_110°
5000
Dién tr§ va dién khang phia ngudn c6 thé suy ra tf Ryp/Zy, = 0,1:
Rup = 0,1.Z4p = 0,1.2,42 = 0,24 Q)
Xup = 0,99.Zyp = 0,99.2,42 = 2,4 Q
Trd khdng clia c4c thi€t bi déng cit nhd hon ra't nhiéu so vdi tré khang phia ngudn. Vi vay, c6
thé bd qua trd khang cia cic mdy cit, dao cach ly.
Tdng trd tai diém ngdn mach A:

Z,=Ri+X,=2,=242Q

Dong ngdn mach tai A:

=242 Q

— Urb

1
N-A \/g ZA

o) day:
Uy, - dién dp trung binh cda Iudi dién, kV;
Uwp = 1,05.Ugmrp = 1,05.110 = 115,5 kV
Za - tong trd ngdn mach, Z, =2,42 Q ;
1155
N 32,42
Dong ngin mach xung kich:
Ly = \/Ekxk 1y
Voi T, = a 24
wR, 314.0,24
i, =2x1,73x27,55=67,4kA

M4dy cit dude chon theo cdc diéu kién sau:

=27,55 kA

=0,032,tacé: k, =1+e ™ =1+ =1,73

- Bién 4p dinh mic cia mdy cit: Udmmc > Udm mang = 110 kV.
- Dong hiéu chinh clia may cit: I = k. Igmmc > Livmax = 85,29 A.
V6i k 12 hé s6 hiéu chinh theo cd ciu ngit:

k=0,8+1 (co cAu ngit nhiét).
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k=0,5+1 (co cAu ngit dién ti).
- Dong cidt ngdn mach dinh mifc: Leam >1"=27,55kKA .
- Dong 6n dinh dong dinh muc: Liam > i = 67,4 KA.
- Dong 6n dinh nhiét dinh mic:

0 day:
I, - dong ngdn mach dndinh, I, =1, =1"=27,55kA ;
t,q - thdi gian qui d6i, c6 thé 18y bing thdi gian ton tai ngdn mach, tifc 12 bing thoi gian
cdtngdnmach, 1, =1, =1, +1,.;
t,, - thdi gian tdc dong cta bao vé role, t,, = 0,5s (cdt chaim);
f,,c - thdi gian tdc dong cla mdy cit, ms.

P3&i v6i mady cit c6 dong dinh mic 16n hon 1000 A, khong cin kiém tra diéu kién 6n dinh
nhiét.
Chon mdy cit dién do ABB ché tao

LOE}i méy Udm Idm Ir Ic.dm Id.dm tMc Uxung sét
cit kV) (A) (A) (kA) (kA) (s) (kV)
LTB G 123 1600 0,8Lam 31,5 100 2 550

Dao cich ly dudc chon theo cdc di€u kién sau:

- Bién ap dinh mic cia dao cdch ly: Udmpcr> Udm mang = 110 kV.
- Dong dién dinh mdc ctia dao cachly: Igmper > Lvmax = 85,29 A.

- Dong on dinh dong dinh mic: Ligm > ik =674KkA.

- Dong 6n dinh nhiét dinh mic:

o) day:
I.=1 =1 =27,55kA;
g =t =1, +1yc=05+2=25s;
D6i v6i dao cdch ly c6 dong dinh mic 16n hon 1000 A, khong can ki€m tra diéu kién 6n dinh
nhiét.
Chon dao cdch ly cao 4p dit ngoai trdi do ABB ché tao
Loai Ugm (kV) Lim (A) Li.am (KA)
SGF 123n 123 1600 80

3. Chon may cit dién va dao cdch ly phia dién 4p 22 kV
Chon may cit va dao cdch ly phia dudi mdy bién 4p
- Dong di€n lam viéc cyc dai:
1,3. 12,5.10°
L3S, _13.125.10° _ 426,45 A

I, =
B, 322

- Tinh dong ngdn mach tai B
Céc dién khang va dién trd dugc tinh & phia dién 4p cao phdi dugc qui vé phia dién 4p thap
bing cidch nhan vé§i binh phuong ti s6 dién dp:
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22\’
R = Rilo(mj =0,24x02" =0,010

22\
X7 =X"| =] =24x0,2>=0,1Q
110

Tré khdng clia may bié€n 4p:
R AR u: _ 45.22°
s 12,5%.10°
X, = Uy%Ug, 10— 9,4.2223
S, 12,5.10
Trd khdng clia mdy cidt va dao cdch ly nhd hon nhiéu so véi trd khiang clia mdy bié€n 4p, do
d6 c6 thé bé qua khi tinh tong tré ngdn mach.
Téng tré tai diém ngin mach B
R, =R7 +R,, =0,01+0,14=015Q
X, =X +X,, =0]1+3,64=374Q
Z, =R+ X2 =015 +3,74> ~3,74Q

Dong ngin mach tai di€ém ngin mach B:
u, 23,1

Y3z, 3374

Dong ngin mach xung kich:
ixk = \/Ekxk 'IN

veir, = Xo 374
oR, 314.0,15

i =+/2x1,388x3,565=9,48kA

=0,14Q

-10=3,64 Q2

I

=3,565kA

=0,079,tacé k, =1+e ' =1+ =188

Mady cdt duogc chon theo cdc diéu kién sau:

- Bién 4p dinh mic cia mdy cit: Udmmc > Udm mang = 22 kV.
- Dong hiéu chinh clia may cit: I = k. Igmmc > Livmax = 426,45 A.
- Dong cidt ngdn mach dinh mifc: I.am >1 =3,565kA.
- Dong 6n dinh dong dinh muc: Lidm > ix = 9,48 KA.
- Dong 8n dinh nhiét dinh mifc:
1, >1, Laa
tnh.dm

., - dong ngdn mach 6ndinh, I_ =1, =1 =3,565kA ;
t,q - thoi gian qui d6i, c6 thé 14y bing thdi gian ton tai ngdn mach, tic 1a bing thdi gian
cdtngdnmach, 1, =1, =1, +1,;

1,, - thdi gian tdc dong cla bdo vé rdle, t,, = 0,5s (cdt chAm);

1, - thdi gian tdc ddng cda mdy cit, ms.

DP6i véi may cit c6 dong dinh mic 16n hon 1000 A, khong cin ki€m tra diéu kién &n dinh
nhiét.
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Chon mdy cit dién loai OHB do ABB ché tao

LOé_ii méy Uim Lam I; Le.am Lg.am Lih.dm, tmc Uxung sét
cit (kV) (A) (A) (kA) (kA) | 3s(kA) | (ms) (kV)
OHB 24 24 630 | 0,8.I4m | 31,5 63 31,5 80 150
Dao cdch ly dugc chon theo cdc diéu kién sau:
- Bién dp dinh muc cha dao cdch ly: Udmpcr™> Udm mang = 22 kV.
- Dong dién dinh mic cia dao cachly:  Igmpcr > lvmax = 426,45 A.
- Dong on dinh dong dinh mic: Ligm > 1k =9,48 kKA.
- Dong 6n dinh nhiét dinh mic:
t
Inh.dm > Ioo 2
tnh.dm

0 day:
I.=1,=1 =3,565KkA;
L =1t =ty +lye = 0,5+ 0,08 =0,58s;
Chon dao cdch ly trung 4p dit ngodi trdi do Cong ty Thi€t bi dién Pong Anh ch€ tao
Loal Udm (kV) Idm (A) Id.dm (kA) Inh.dm, 10s (kA)
DN 24/630 24 600 30 10
Chon mdy cdt va dao cdch ly phén doan:

- Dong di€n lam viéc cyc dai:
3
138,54 _ 1,3.12,5.10 426,45 A

Ivmax -
: BU,, J3.22
- T6ng trd tai di€ém ngdn mach C
R, =R, =050
X, =X, =3740Q
Z. =[R2 +X2 =4/0,15% +3,74° =3,74Q
- Dong ngidn mach tai di€ém ngdn mach C trén thanh cdi ha 4p 22 kV
U, 231
Y3z, 33,74
- Dong ngén mach xung kich:
ixk = \/Ekxk 'IN
374 -0,01 -0,01
=— =0,079,tac6 k, =1+e ™ =1+e""” =1,88
314.0,15

i, =+/2.1,88.3,565 = 9,48 KA

I

=3,565kA

X
VG6iT, =—=
oR

C

May cdt duoc chon theo cdc diéu kién sau:

- Bién 4p dinh mic ciia mdy cit: Udmmc > Udm mang = 22 kV.

- Dong hiéu chinh clia may cit: L = kJIsmmce > Livmax = 426,45 A.
- Dong cidt ngdn mach dinh mifc: Ieam >1 =3,565KkA.

- Dong dn dinh dong dinh mic: Ligm >1x=9,48 kKA.

- Dong 6n dinh nhiét dinh mic:
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t
Inh.dm > I 2

o0

tnh.dm

. -dong ngin mach 6ndinh, I_ =1, =1 =3,565kA ;

t,q - thoi gian qui doi, c6 thé 14y bing thdi gian ton tai ngdn mach, tic 12 bing thdi gian
cdtngdnmach, 1, =1, =1, +1,;

t,, - thoi gian tdc dong ctia bdo vé rdle, 7,, = 0,55 (cit chdm);

t,,c - thdi gian tdc dOng cla mdy cit, ms.

DP&i v6i may cit c6 dong dinh mic 16n hon 1000 A, khong cin ki€m tra diéu kién 6n dinh
nhiét.

Chon mdy cit dién loai OHB do ABB ché€ tao

Loal méy Udm Idm Ir Ic.dm Id.dm Inh.dm, tmc Uxung sét
cit &V) | (A) | (A) | &A) | &A) | 3skA) | ms) | (V)
OHB 24 24 630 | 0,8.Ism | 31,5 63 31,5 60 150

Dao cdch ly dugc chon theo cdc diéu ki¢n sau:

- Bién dp dinh muc clda dao cach ly: Udmpcr™> Udm mang = 22 kV.
- Dong dién dinh mdc ctia dao cach ly: Igmper > Iivmax = 426,45 A.
- Dong dn dinh dong dinh mic: Ligm >1x=9,48 kKA.

- Dong 6n dinh nhiét dinh mic:

Lo

Inh.dm > Ioo
tnh.dm

0 day:
I.=1,=1 =3,565kA ;
ta =1t =1, +1,c=05+0,06=0,56s;
Chon dao cdch ly trung 4p dit ngoai trdi do Cong ty Thi€t bi dién Pong Anh ché tao

Loai Udm (kV) Lam (A) Ig.am (KA) Inh.dam, 10s (kA)
DN 24/630 24 600 30 10

Chon mdy cdt va dao cdch ly trén cdc phdt tuyén ctia tram:
- Dong dién lam viéc cuc dai trén cdc phat tuyén dugc trinh bay & bang 8.18.

Bang 4.18. Dong lam viéc cuc dai trén cdc phét tuyén.

Phit tuyén 0-1 0-4 0-7 0-5
Livmax (A) 153,8 104,8 101,6 78,8
Téng trd ngin mach tai D:
Rp = R, = 0,15 =0,075Q
2 2
Xp= ar =374 870
2 2

Zn= R} + X2 =,/0,075> +1,87> =1,87Q

- Dong ngin mach tai di€ém ngdn mach D:
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I Y _ 231 =7,13kA

P Bz, V3..87
- Dong ngdn mach xung kich:
Ly = \/Ekxk zy
X 1 87 -0,01 -0,01

VGiT, = —2 = =0,079,tacé k, =1+e ™ =1+e"™ =1,88
oR,  314.0,075

i =+/2.1,88.7,13 = 18,96 kKA

May cdt dvoc chon theo cdc diéu kién sau:

- bién dp dinh mtc ctia mdy cdt:  Ugmmc > Udmmang = 22 kV.
- Dong hiéu chinh ctia may cit: I, = k.Igmmce > Dyvmax -
- Dong cdt ngdn mach dinh méc:  Ieam >1 =7,13kA.
- Dong dn dinh dong dinh mic: Liam >1x = 18,96 kKA.
- Dong 6n dinh nhiét dinh mic:
Inh.dm > IOO tqd
tnh.dm

t,q - thdi gian qui d6i, c6 th€ 18y bing thdi gian ton tai ngdn mach, tifc 1 bing thdi gian
cdtngdnmach, 1, =1, =1, +1,.;
t,, - thdi gian tdc dong cta bao vé rdle, t,, = 0,5s (cdt chaim);
f, - thdi gian tdc dong cla mdy cit, ms.

DP3&i v6i may cit c6 dong dinh mic 16n hon 1000 A, khong cin ki€m tra diéu kién 6n dinh
nhiét.
Chon mdy cit dién loai VD4 do ABB ché tao cho ca 4 phdt tuyén.

Loal méy Udm Idm Ir Ic.dm Id.dm Inh.dm, tmc Uxung sét
cit kV) (A) (A) (kA) (kA) | 3s(kA) | (ms) (kV)
VD4 24 24 630 | 0,8.14m 16 40 16 50 125

Dao cdch ly dugc chon theo cdc diéu ki¢n sau:

- Bién dp dinh muc clda dao cach ly: Udmpcer> Udm mang = 22 kV.
- Dong dién dinh mdc ctia dao cachly: Igmper > Iivmax-

- Dong 6n dinh dong dinh muc: Liam > ixc = 18,96 kKA.

- Dong 6n dinh nhiét dinh mic:

édéy:
I.=1,=1 =7,13kA;
ta =1t =1, +1yc=05+0,05=0,55s;
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Chon dao céch ly trung 4p dit ngoai trdi do Cong ty Thiét bi dién Pong Anh ché tao cho ci 4
phat tuyén.

Loai Udm (kV) Lam (A) Ig.am (KA) Lih.dm, 10s (kKA)
DN 24/200 24 200 23 8

b. Chon thanh cii tram trung gian 110/22 kV

Thanh cdi dugc chon theo dong phdt ndng cho phép va ki€m tra theo diéu kién &n dinh dong
va 6n dinh nhiét cia dong ngin mach.

4. Chon thanh cai dién ap 110 kV

Dong dién 16n nhit qua thanh c4i 12 dong qu4 tdi khi cit 1 m4y bién 4p:
138, 13.125.10°

1 ax -
e Bu, 43110

Chon thanh cdi dong M50 x 6(mm2), c6 dong cho phép I, = 955 A (nhi€t do ti€u chuén cia
mdi trudng xung quanh 1a +25°C).
Ki€m tra diéu kién phait néng:

=8529 A

K1K2K3Icp ZI1vmax
0 day:
K; = 0,95 (thanh gép ddt ngang);
K, = 1 (sit dung mot thanh c4i trén mdi pha);
K; - hé s& hiéu chinh theo nhiét d méi trudng, K; = 0,88
Vay: K K,K.I 6 =0,95.1.0,88.955="798,38 A =1,

4 A A 2 . A
Kiém tra di€u ki€n O6n dinh nhiét

Stc Z Sédn = ano '\/ tqd
0 day:

St - ti€t dién ctia thanh cdi, Sic = 50 x 6 = 300 mmz;

a - hé s& phu thudc vao loai thanh cdi, tra bidng 8-8, trang 280 - sdch “Cung Cip Pién” -
Téc gid Nguyén Xuin Phid. Pdi v6i thanh cdi bing dong o =6 ;

I,=1,=1"=2755kA;

=t,, +t,c =05+2=25s;

=8529A

a

tqd = tc

Vay: S, =300mm? =S, =6.27,55,/2,5 =261,4mm’

g [N [N 2 . A
Ki€m tra diéu ki€n on dinh dong:

c.,20,
o) day:
o,, =1400kG/cm? (thanh cdi dong);
o, -ung sudt tinh todn, xuat hién trong thanh cdi do tdc dong clia lyc dién dong dong

ngin mach, kG/cm?;
- Lyc tinh todn do tdc dong ctia dong ngin mach:

F,=1,76.10" L G
a

xk °

- khodng cdch gitra cdc st cia 1 pha, [ =50 cm;

0 day:
[
a - khoang cach gilra cac pha, a =70 cm;
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ixx =67,4KA;
. 50 2
F, =1,76.10- .7—0.67,4 =57,1kG

- Momen udn tinh todn:

F .1 .
M=—""= >7,1.50 =285,5kG.cm
10 1
- Momen chdng udn cda thanh cdi hinh chit nhat:
2 2
wobh 506
6 6
- Ung sudt tinh todn:
o, =M _2855 _ 951 7kGlem?
w 0,3
Vay: 6., =1400kG/cm* =6, =951,7kG/cm *

Nhu vdy, chon thanh cdi ddng M50 x 6 (mmz) 14 thod man.
5. Chon thanh cai dién ap 22 kV
Dong dién 16n nhat qua thanh c4i 12 dong qué tdi khi cit 1 m4y bién 4p:
3
138, _ 1,3.12,5.10 42645 A

I vmax
: 3U,, J3.22
Chon thanh cdi ddng M30 x 5 (mm?), ¢6 dong cho phép I, = 625 A (nhiét d tiéu chuén cda
moi trudng xung quanh la +25°C).
Ki€m tra diéu kién phdt néng:
0 day:
K; = 0,95 (thanh gép dit ngang);
K, = 1 (sit dung mot thanh cdi trén mdi pha);
K3 - hé s6 hiéu chinh theo nhiét do moi trudng, Kz = 0,88
K K,K.,I 6 =0,95.1.0,88.625=5225A =1, . =426,45A
Ki€m tra di€u kién 6n dinh nhiét:
[.=1,=1 =7,13kA;
ty =t =t, +t,c =0,5+0,06=0,56s;

S, =150 mm® =>S,, =6.7.13 [0,56 = 32,01 mm®

Kiém tra diéu kién &n dinh dong:
o) day:
[ - khodng cach gilra cdc st cia 1 pha, [ =50 cm;
a - khodng cich giira cdc pha, a =25 cm;
ix = 18,96 kA;
- Lyc tinh todn do tdc dong cltia dong ngén mach:
I

F,=1,76.10"-—-i. ,kG
a

F, = 1,76.10’2;—2.18,962 =12,65kG

- Momen udn tinh todn:
F,.1 12,65.50
10 0

M = =63,25kG.cm
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- Momen chdng udn cia thanh cdi hinh chit nhat:

2 2
W = b': = 30,5 =0,125cm’
- Ung suit tinh todn:
c, = M_632_ 506 kG/cm *
W 0,125
Viy: o, =1400kG/cm* =6, =506 kG/cm *

Nhu vdy, chon thanh cdi ddng M30 x 5 (mmz) l1a thod man.
c. Chon chdng sét van

- Dién 4p van hanh cuc dai clia hé thong Uy,:
Do 1éch dién ap cho phép theo quy dinh hi€én nay AU =5%U ,, , do vay:

U,=U, +AU=105.110=1155kV

- X4c dinh hé s6 cham dat Ke:
Hé thong 3 day, ndi dit tdng trd nhd K. = 1,4.
- Xdc dinh gié tri qua di€n 4p tam thdi Uroy:

U, 115,5
UTOVcha’ngséz 2 UTOVlmﬁ =K, x—/—==14x T

NG

- Xdc dinh dién 4p van hanh lién tuc ctia chong sét Uc:

U v, 1155 =606,68kV

>2m o

VB
Chon chdng sét van oxyt kim loai do ABB ché tao:
- Loai: PEXLIM-Q.

=93,36kV

- Dién 4p dinh mic chdng sét: U, =129kV.
- Dién dp lam viéc lién tuc I6n nhdt: U, =78kV.
- Quad dién 4p tam thoi: U,,, =141kV .

- Pién 4p phong di€n cuc dai khi c6 xung sét dang song 8/20us, dong phong di€n dinh murc
10kA: U,,, =304kV.

4.2.12. CHON SO LUQGNG VA DUNG LUQGNG MAY BIEN AP CUA TRAM PHAN PHOI
22/0,4 kV

Tram 22/0,4 kV cung cdp cho hd tiéu thu 5.
Cong sudt cia may bi€n ap dugc chon theo phuong phap cong suit ding tri

2
S IRV

24°4+21°.4+1,5%2
Sdtl = 10

Chon so bd mdy bi€n 4p ctia Cong ty ABB ¢6 cong suat 2500 kVA.
Hé s6 phu tai bac I:
o Su 209 _
LS, 25

=2,09 MVA

0,8

Hé s phu tai bac 2:
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K, _Saz _ 3

= =12
S, 25

V6i K = 0,8 va t, = 4h, tra dudng cong qué tdi cia m4y bi€n 4p ABB, ta c6: Ko = 1,11.
Vi K3 > Ko, nén mdy bi€n dp dia chon khong thod di€u kién qud tdi cda bi€n d4p. Chon mdy
bi€n 4p c6 cdng suat 3150 kVA, do cong ty ABB ché tao, pham vi di€u chinh dién 4p £2x2,5%.

AP, Khéi lugng, kg
Sam, KVA | Ugm, KV | APy, kW ! Io, % Uy, % - -
kW Dau Tong
3150 22/0,4 3,5 25 0,8 6,35 1210 6250
A S (MVA)
3 F Sl e bty Bl Rl
ol faa s, =25 MVA
21 T2
r T ’F’F*F*'—!_‘*T‘*";
e i L P
LSt - - - - - -4
R A I A AN NN DU RO AN A RN AR
| | | | | | | | | |
0 12 24 t(h)

Hinh 4.8. D6 thi phu tdi cda ho tiéu thu 5.
Ki€m tra lai m4y bi€n 4p vira chon:
Hé s6 phu tdi bac 1:

S
K, =2u o200 60
S, 3,15
Hé s6 phu tdi bac 2:
S
K, =20 _ 3 _9;
S, 3,15

V6i K = 0,66 va t, = 4h, tra dudng cong qué tdi clia mdy bi€n dp ABB, ta c¢6: Koy = 1,18.
Vi K < Koep, nén mdy bi€n dp da chon théa man.
4.2.13.S0 O NOI DAY TRAM 22/0,4 kV.

Tram dugc cung cap bing hai day ré tif tram trung gian 110/22 kV. Hai diy nay dugc k&t ndi
vao thanh cdi qua dao cdch ly DS. M4y bi&€n 4p dugc ndi vao thanh cdi qua ciu chi ty roi FCO,
phia ha th€ mdy bi€n dp dudc trang bi mdy cit ha 4p (Hinh 4.9).
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Tu tram trung gian 110/22 kV
I I

Al . 22 kV
> <
LA
AN
FCO
N
B
)
T Y
3150 kVA
22 4+2x2,5%1/0,4kV
CB
CT —— 04kV

Hinh 4.9. So dd ndi day tram 22/0,4 kV.
4.2.14. CHON THIET BI PONG CAT VA BAO VE TRAM PHAN PHOI
4.2.14.1. Chon dao cach ly phia dién ap 22 kV
- Dong lam viéc cuc dai 1a dong qué tdi sy c6 khi ngirng mot doan ludi:
1 =1 =788 A
- Téng trd ngian mach tai A
Trd khdng tai thanh cdi 22 kV cia tram trung gian:
Z. =R, +jX,=0,15+j3,74Q
Trd khang ctia doan 1u6i 0 — 5:
Z,=R,+jX, =1yl + jx,los =0,7172.5+ j0,399.5 =3,6 + j2Q
Téng trd tai A
R,=R,+R,=0,15+3,6=3,75Q
X, =X,+X,=374+2=5,74Q

Z,.=4R>+X> =6,856Q

- Dong ngin mach tai di€m A:

U 231 =1,945kA

I - tb -
“ro3z, 3.6,856
- Dong ngdn mach xung kich:
ixk = \/Ekxk 'IN

20,01 -0,01
>;A _ 311’2574 —2,08.10%, taco k, =l+e ™ =1+e"®" =1,008
Q)] D,

A

Iy max max 0-5

V6iT, =
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i =+/2.1,008.1,945=2,773 kA

Dao cdch ly dugc chon theo cdc diéu ki¢n sau:

- Bién dp dinh muc clda dao cdch ly: Udmpcr™> Udm mang = 22 kV.
- Dong dién dinh mdc ctia dao cachly: Igmper > Iivmax = 78,8 A.

- Dong 6n dinh ddng dinh muc: Loam > ix = 2,773 kKA.

- Dong 6n dinh nhiét dinh mifc:

t
Inh.dm > Ioo «

tnh.dm
0 day:
1.=1, =1 =1945KA
lag =1t =1, +1,c=05+0,05=0,55s.
Chon dao cdch ly trung 4p do Cong ty Thi€t bi dién Pong Anh ché tao.
Loai Udm (kKV) Lim (A) La.am (KA) Loh.am, 108 (KA)
DN 24/200 24 200 23 8

4.2.14.2. Chon cAu chi ty roi

- Dong dién lam viéc cyc dai:
I =1 =788 A

- T6ng trd ngin mach tai B:

R, =R, +%Rd =0,15 +%3,6 =1,950

lv max max 0-5

X, =X, +2X, = 3,74+2 24,740
2 2
7. =JR2+X: =5,125Q
- Dong ngdn mach tai B:

I Y 231 _ 2,6 kA

“r3z, 35125

Cau chi dugc chon theo cdc diéu ki¢n sau:

- bién 4p dinh mifc cla ciu chi: Udmpcr> Udm mang = 22 kV.
- Dong dién dinh mic cla ciu chi: Lamper > Tivmax = 78,8 A.
- Dong cit dinh muc: ILeam >1 =26KkA.
Chon cau chi ty roi ICX do ABB ché tao:
LOai Ulvmax (kV) Idm (A) Ic.élm (kA) Uxung sét (kV)
C25LU*1811 27 100 12 150

4.2.14.3. Chon mdy cit ha 4ap

Tdng trd phia so cdp phai dugc qui d6i vé phia thit cAp biing cdch nhin véi binh phuong tf s&
dién ap.
2 2
04 19524 _064me
22 22
2 2
X0 = X2 (;’4 — 4,74 (;’4 = 1,57mQ

2 2

04 _ p2
R =R2.

Trd khdng clia mdy bi€n 4p:
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AP, U,  25.04°
B VAT M
dm ’ :
2 2
X, :w.m:%-lO:&BmQ
s, 3,15.10
Trd khang clia mdy cit:
Rep =0

X =0,15mQ
Téng tré tai diém ngdn mach C trén thanh cdi ha 4p
R.=R;"+R,, +R_, =0,64+0,4+0=1,04 mQ

X, =X"+X,, +X,, =1,57+3,23+0,15=4,95mQ

Z.= [R2 +X? =5,06mQ

Dong ngdn mach tai C:

I,.= Yy = 420 =47,92 kA
\ﬁ Z. \ﬁ 5,06.10°
Dong lam viéc cuc dai:
= S = 3 =4330A

Ilvmi\x
\ﬁ U, \ﬁ 0,4

May cdt ha dp dugc chon theo cdc diéu kié¢n sau:
- Pién 4p dinh mitc ciia mdy cit: Udmmc > Udm mang = 400 V.
- Dong dién hiéu chinh ctia mdy cit:
- Dong cidt ngdn mach dinh mifc:
- Pic tuyé&n bdo vé: B.
- Thdi gian cit: chon theo diéu kién phdi hgp bdo vé.

Chon mdy cdt ha 4p do hing ABB ché tao c6 cic thong so sau:

Ic.dm > IN = 47,92 kA.

Ir = k.IdeC > Ilvmax =4330 A.

Loai | U (V) | Iam (A) L (A) SO cyc | Leam (KA)

Thai gian cit (ms)

E6H/f 690 6300 0,8.Iam 4 100

40

4.2.14.4. Chon chong sét van

- DPién 4p van hanh cuc dai clia hé thong Uy,
Do 1€ch dién ap cho phép theo quy dinh hién nay AU =5%U

U, =U, +AU=1,0522=231kV

dm

- Xé4c dinh hé s& cham dat Ke:
Hé thong 3 diy, noi dit tong trd nhd K. = 1,4.
- Xdc dinh gié tri qua di€én 4p tam thdi Uroy:

=K, x$= 1,4><23’1
V3

3
- Xdc dinh dién 4p van hanh lién tuc ctia chong sét Uc:

u =V, _23l

NERNG

U =U

TOVchdngsét

=18,67kV

TOVIu6i

=13,34kV

do vay:

Chon chdng sét van oxyt kim loai do ABB ché& tao c6 céc thdng s6 sau:

- Loai: POLIM-D.
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- Dién 4p dinh mic chong sét: U, =27kV.
- Dién dp lam viéc lién tyc I6n nhdt: U, =22kV.
- DPién dp phdéng di€én cuc dai khi c6 xung sét dang séng 8/20us , dong phong di€n dinh mitc
S5kA: U, =71,7kV.
4.2.15. CHON PAUPHAN AP MAY BIEN AP PHAN PHOI
4.2.15.1. Tinh dién ap cac nit trong mang dién
a.Ché& d¢ phu tdi cuc dai

HT
5 km

— ( ) )—‘—F Sqax= 24 +i1,8

MVA
B, 2 As-40 B,

SSmax = 2,4 + ] 1 N 8MVA

£Ob1 &Ob >

a. SO dd mang dién b.So @b thay thé clia mang dién.
Hinh 4.10. Tinh ch&€ d mang dién.
Tu thong s6 cia may bi€n dp 110/22kV, xdc dinh dugc:
AS,,, =2(AP, + jAQ,)=2(15+ j62,5).10° MVA

Z, = %(Rb1 +jX, )= l(0,14 +j3,64)= 0,07 + j1,82 Q

\S]

Trd khdang ctia doan ludi 0-5:
Z,=R,+jX, = %rolos +J%x0105 = %0,7172.5 +j%0,399.5 =18+ /10

Tir thong s6 clia mdy bién 4p 22/0,4 kV, xdc dinh dugc:
AS,,, = AP, + jAQ, = (3,5+ j25,2).10° MVA
Z,, =R,, + jX,, = (0,4 + j323).10° Q
T&n that trong tong trd mdy bién dp 22/0,4 kV:
_ P +Q: 7 - 2,4° +1,8
voou, " 04>
=(22,5+j181,69).10° MVA
Cong suit trudc tdng trd may bién 4p 22/04 kV:
S,, =P, +jQ,, =S, +AS,, =24+ jl,8+(22,5+j181,69).10"
=2,4225+ j1,98169 MVA
Dong cdng suit chay vao cudn diy cao 4p clia mdy bi€n 4p 22/04 kV:
S. =P, +jQ, =S, +AS,,, =2,4225+j1,98169+ (3,5 +j25,2).10°
=2,426+j2,000O MVA

AS

(0,4 +j3,23).10°
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T&n that cong suit trén tdng tré dudng day:
_P2+QI_  2,426° +2,0069
d = 222
Dong cdng suit trude tong trd dudng day:
S, =P, +jQ, =S_ +AS, = 2,426 +j2,0069+ 0,037 + j0,02
=2,463+j2,0269 MVA
T&n tha't cong suat trong tong trd mdy bién ap 110/22 kV:
_ P/ +Q: 7 - 2,463% +2,0269°
R U5 22°
=1,47.10" +j0,0383MVA
Cong suit trudc tdng tré mdy bién 4p:
S,, =P, +jQ,, =S, +AS,, =2,463+j2,0269+1,47.10" +j0,0383
=2,464+j2,0652 MVA
Cong suit tir hé thong truyén vao dudng day 0-5:
S, =P, +jQ, =S,, +AS,,, =2,464 +j2,0652 +2(15 + j62,5)10-°
=2,494 +j2,1902 MVA
bién ap trén thanh gép cao dp cla tram 22/0,4 kV:
2,463.1,8 +2,0269.1

PR X
N PR, +Q,X, _ 9 - =21,70635kV
U 22

dm

Dién 4p trén thanh gép ha 4p, quy ddi vé phia cao 4p:

(1,8 +31)=0,037+;0,02MVA

AS

(0,07 +j1,82)

Uu,.=U

5 max

PR, +Q,X 2,4225.0,4.10° +1,98169.3,23.10°

Uiqmax = Uimax - > = 2]"70635-
“ “ U, 21,70635
=21,70601kV
b. Ch& @ phu tai cuc ti€u
HT
—@—4—» S, = 1,44 41,08
B 2 As-40 B2

1
Hinh 4.11. S6 dd mang dién & ché& do phu tdi cyc tiéu.
Tinh cdc thong s6 ch& @6 clia mang dién khi phu tdi cuc ti€u dugc ti€n hanh tuong tu nhu ch&
dd tdi cuc dai. K&t qud tinh todn dudc trinh bay & bang 8.19.
Bang 4.19. K&t qua tinh c4c thong s6 ch€ @6 khi phu tai cuc ti€u.

S, s(MVA) AS, (MVA) S, (MVA) AS,(MVA) S,,(MVA)
1,495 +j1,316 0,51.10_3+j0,0133 1,4645 +j1,1778 0,0129 + 30,0072 1,4481 +j1,1454
bién dp trén thanh gép cao dp cia tram 22/0,4 kV:

PR,+Q,X, 1,4645.1,8 +1,1778.1
22

U =22- =21,8266 kV

=Udm -

5min

dm

Pién 4p trén thanh gép ha ap, quy ddi vé phia cao 4p:
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PR, +Q,X, 1,44.0,4.10° +1,08.323.10°
21,8266

U 2 =21,8266 -

S5qmin 5 min

5min
=21,8264 kV
c. Ché& do sau sy co
Su ¢6 trong mang dién thi€t k& c6 thé xay ra khi ngliing mot mdy phat, ngitng mot mach trén
dudng day hai mach ndi tir cdc ngudn cung cip dé&n cdc phu tdi. Khi xét sy ¢d, ching ta khdng
gid thi€t sy cd x&p chdng, ddng thdi chi xét trudng hdp ngitng mot mach trén cic dudng diy ndi
tir hé thong dén cdc phu ti khi phu tdi cyc dai.

HT
| 5 km
As-40 —0 >—‘—> Ssmax= 2,4 +1.8
MVA
B1 B2
a.
Sos S, Sa S S
7 7, l z. Simx =2,44+71,MVA
Mb] ASUbZ
b.
a. So do mang dién b.So d6 thay thé clia mang dién.

Hinh 4.12. Tinh ch€& d6 mang dién & ch€ do sau su c6.
Trd khang ctia doan luéi 0-5:
Z, =R, + jX, = rylys + jxolos = 0,7172.5+ j0,399.5 =36 + j2Q
T&n that trong tdng trd may bién 4p 22/0,4 kV:
_P2+Q; _247+18°
B O 0,4°
=(0,0225+30,18169) MVA
Cong suit trudc tdng tré mdy bién 4p:
$, =P, +jQ, =S, +AS,, = 2,4+j1,8+0,0225 + j0,18169
=2,4225+j1,98169 MVA
Dong cdng suit chay vao cudn ddy cao 4p clia mdy bi€n 4p:
S.=P_+jQ.=S,, +AS,,, =2,4225+j1,98169+ (3,5 + j25,2).10"
=2,426+j2,000O MVA
T&n thi't cong suit trén tdng tr§ dudng day:
_P QI 2,426° +2,0069°
N O 227
Dong cong suit trudc tdng trd dudng day:
S, =P, +jQ, =S, +AS, = 2,426+ j2,0069+ 0,074 + j0,04
= 2,5+2,0469 MVA
T&n thit cong suit trong tdng trd may bi€n 4p 110/22 kV:

AS (0,4 +j3,23).10-°

AS

(3,6 +32)=0,074+;0,04 MVA
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2 2
Ag, =Tit Qg 25"+ 2’204692 (0,07 +1,82)
U, 22
=1,5.10" +j0,039 MVA
Cong suit trudc tdng tré mdy bién 4p:
S,, =P, +jQ,, =S, +AS,, =2,5+j2,0469+1,5.10° +j0,039
=2,5015+j2,0859 MVA
Cong suit tir hé thong truyén vao dudng day 0-5:
S, =P, +jQ, =S,, +AS,,, =2,5015+j2,0859+2(15 +j62,5).10°
=2,5315+j2,2109 MVA
bién dp trén thanh gép cao dp cla tram 22/0,4 kV:

P,R, +Q,X _ |
U, =U, -R*QX_5y 233642002, 4ougky
. dm 22
bién dp trén thanh g6p ha dp, quy ddi vé phia cao p:
P R X . . -3 . ) 3
Ungc = Uisc T b2Mb2 + sz b2 01,4048 - 2,4.0,4.10° +1,8.3,23.10
S 21,4048
=21,4045kV

4.2.15.2. Chon dau diéu chinh trong may bién ap
Dién 4p yéu ciu trén thanh gép ha 4p cla tram:
U, =U,, +AU%U,,
0] day:
U,, - dién dp dinh mifc cia mang dién ha ap, kV;
AU% - @6 1éch dién 4p trén thanh gép ha dap cua tram, AU% =5% .
D6i véi mang dién thi€t k& Uy, = 380 V. Vi vdy, dién 4p yéu ciu trén thanh gép ha 4p:
U, =038+ i0,38 =04kV
100
S dung cdc may bi€n 4p diéu chinh dién 4p dudi tdi cho phép thay ddi cdc dau diéu chinh
khong cin cit mdy bi€n 4p. Do d6, cin chon ddu diéu chinh cho ché& d9 phu tdi cuc dai, cuc ti€u
VA sau sy cO.
Pé€ thuin tién, c6 thé tinh trudc dién 4p tuong Gng véi mdi diu diéu chinh clia mdy bién 4p.
K&t qua tinh d6i véi mdy bi€n 4p da chon trinh bay & Bang 4.20.
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Bang 4.20. Thong s6 di€u chinh clia mdy bién 4p dicu chinh dudi tai.

Tht ty ddu | Pién 4p bd sung, Pién 4p bd Pién 4p diu diéu
diéu chinh % sung, kV chinh, kV

1 +5,0 +1,10 23,10

2 +2,5 +0,55 22,55

3 0 0 22

4 2,5 -0,55 21,45

5 -5,0 -1,10 20,90

a. Ché& do phu tdi cuc dai

Dién 4p tinh todn ctia dau di€u chinh ctia mdy bién 4p:

| G U _ 21,70601.0,4

demax

U =2145kV.

fcmax

yc max

Chon dau diéu chinh tiéu chuidn n = 4, khi d6 dién 4p cla diu diéu chinh tiéu chuin

0,4

bién 4p thyc trén thanh gép ha ap:

Uy Vs _ 21,70601.0,4

=0,405kV

tmax

U

AUmax % =

tc max

b0 Iéch dién 4p trén thanh gép ha dp:

 max

—imax 2 dn 1 () =

U

dm

21,45

0,405-0.4

2

Nhu viy, ddu diéu chinh tiéu chuin di chon la phii hop.
b. Ché& dp phu tai cyc ti€u

Pién 4p tinh todn ctia dau diéu chinh clia mdy bién 4p:

quin 'Uhdm — 21,8264.0,4

dc min

Chonn=4,U

tcmin

bién 4p thyc trén thanh gép ha ap:

tmin

b0 1éch dién 4p trén thanh gép ha ap:

=21,70601kV

100 =1,25%

= 21,8264 kV
yc min 0’4
=2145kV.
u .U
_ q min hdm — 21’82640’4 = 0,407 kV
tc min 21’45
u . -U -
Himin ~Yam 10 = MlOO =1,75%

Al]min % =

c. Ch€& do sau su’ ¢

dm

b

Dién 4p tinh todn clia dau di€u chinh clia mdy bién 4p:

_ U, U _21,40450,4

Ujeo = =21,4045kV
’ U,.. 0,4
Chonn=4, U, =2145kV.
bién 4p thyc trén thanh gép ha ap:
U _ .U
o e 21,4045.0,4 —0,39915kV
‘ U 21,45

tcse

b0 Iéch dién 4p trén thanh gép ha dp:
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U, -Ua, 100 = W]OO =-0,2125%

dm ’

AU_% =

A A R 2 [ 2z » A 2 . . R N » A
Vay chon dau di€u chinh n = 4 cia may bién 4ap cho cd ché dd tai cuc dai, cuc ti€u va ché do
sau su co.
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PHU LUC

THIET KE LUOI PIEN PHAN PHOI
KHU CONG NGHIEP

- Diu tra, khio sit, thu thip bén dd, tai li¢u, hi¢n trang kinh
te, xa hji;

- Tai liéu vé quy hoach téng thé phat trién kinh té-xi hoi;

- Quy hoach phat trién nganh cé lién quan.

- Hé théng ha tAng k¥ thuit Quéc gia

- Quy hoach khu cong nghiép.

v

- Tinh chit va dinh hwéng phat trién khu cong nghiép
- Bén vé so do vi tri, ranh gi6i, quy mé cic co sé cong nghiép
chii yéu, cac hang muc diu méi va méi lién hé

A

\ 4

Diéu tra, khao sat, thu thap dit liéu

\ 4

v

- Giai phap phén phéi dién

- Hé théng cong trinh ha ting k¥ thuit

- Quy hoach sir dung dit va pham vi biao vé, hanh lang an
toan ddi véi cac cong trinh ha ting k§y thuat chinh

A\ 4

Xic dinh nhu ciu cip dién
Lap biéu dd phu tai

Xac dinh vi tri va cong suit
cic TBA phén phdi

l

Chon diy (jﬁn (theo sut ap cho
phép, kiém tra phiat nong)

A\ 4

Xic dinh ngudn dién (vi tri, CS,
hién hiru hodc can dau tw)

\ 4

Luwa chon cap dién ap ciia mang

\ 4

bia hinh, dia
chat, khi hiu, v

thiy véan

A 4

Chon giai phap xiy dung, két

cau lwéi.

A 4

Khio sat tuyén

A

Vach cic phwong 4n p(")i day
So sanh kinh té so' b dé chon 2-3
phwong an hop ly nhat

A

Quy pham trang bi dién ban hanh theo quyét
dinh 19/2006/QD-BCN ngay 11/7/2006 cia
B0 truéng By Cong nghiép

v

Lap dw toan cho cic phwong an

A 4

So sénh kinh t¢, k§ thut (phan ky dau tu, phat
trién tuong lai, van hanh linh hoat...) deé chon
phwong an toi wu

\ 4

Lap téng mirc dau tu

A

A\ 4

Thiét ké TBA, tii phan phdi, cac thiét bi bao vé,
déng cat, phan doan...hoan chinh thiet ke

\ 4

- Tinh toan phan bd cong suit, dién ap trong
truong hop binh thwong va su co.
- Lua chon thong so va ché do van hanh

Tai liéu tham khdo:
- Luéat xay dung ngay 26/11/2003;

- Nghi dinh 08/2005/ND-CP ngay 24/1/2005 ctia Chinh phu vé quy hoach xay dung.

- Nghi dinh 209/2004/ND-CP ngay 16/12/2004 cta Chinh phi vé quan 1y chat luong cong trinh xay dung.

- Quy pham trang bi dién ban hanh theo quyét dinh 19/2006/QD-BCN ngay 11/7/2006 cua B trudng Bo Cong nghiép.
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QUAN LY DU AN PAU TU XAY DUNG CONG TRINH PIEN

_Chu dau tu lap
BAO CAODAUTU
xay dung céng trinh

A

Lay v
Céc b, nganh, dja |V kién B§ quén ly nganh
phuong lién quan Nghién ciru, téng hop
Bdo cdo

Deé xuat

Thi twéng Chinh pha Khong cho phép

Cho phép diu tw

Thiét ké co sé Chu dau tu 1ap DU AN —
- == (cong trinh thiét ké 2 hodc 3 budc) 1 (Thuyét minh & Thiét ke co sé) —

A

Khong dat Thim quyén
thAm dinh DU AN
Dat Thim quyén Khing

quyét dinh diu tw

*v

Thiét ké k§ thuat, dy toan
(cong trinh thiét ke 3 buérc)

Chii du tw t chirc
Tham dinh, phé duyét

Khong dat

v v

Thiét ké ban vé thi cong, du toan
(cong trinh thiet ke 1,2,3 budrc)

— e e e e e e e e e e e e e mm mm mm e e ey

Vv

Chii diu tw t chirc
Tham dinh, phé duyét

Khong dat

Xin gidy phép xay dung
Luwa chgn nha thau xay lap, ky hgp dong...

v

Quan ly thi cong xay dung cong trinh

¥

Nghiém thu, ban giao, dwa vao van hanh
Quyét toan, Bio hanh cong trinh...
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Phén loai du 4n (lién quan c¢dng trinh dién) theo quy md va tinh chét:

Loai du 4n dau tu xdy dung cong trinh Mitc von
Dv 4n quan trong Qudc gia Do Qudc hoi théng qua chu trrong va cho phép | Theo Nghi quyét cua
dau tu Qudc hoi
Nhom A:
XD cong trinh ha ting khu cong nghiép Khong ké mirc von
Céc du 4n dau tu xay dung cong trinh cong nghiép dién Trén 600 ti dong
Cac dy 4n dau tu xay dyng cong trinh ha tang k¥ thuét, k¥ thuat dién Trén 400 ti dong
Nhém B:
Céc du an dau tu xay dung cong trinh cong nghiép dién Tir 30 dén 600 ti dong
Céc du an dau tu xdy dung cong trinh ha tang k¥ thuat, ky thuat dién Tir 20 dén 400 ti dong
Nhém C:
Céc du 4n dau tu xay dung cong trinh cong nghiép dién Duéi 30 ti dong
Céc du an dau tu xay dung cong trinh ha tang k¥ thuat, k¥ thuat dién Dudi 20 ti dong

* Cac du 4n quan trong Qudc gia phai 1ap bdo cao dau tw xdy dung cong trinh dé trinh Qudc

hoi thong qua cha truong va cho phép ddu tu. Cac du 4n nhom A khéng phan biét ngudn von phai
1ap bao cao dau tu xdy dung cong trinh dé trinh Thii tuéng Chinh phii cho phép dau tu.
Noi dung bao céo dau tu xay dung cong trinh bao gdm: su can thiét dau tu, diéu kién thuan loi, kho
khan, ché d6 khai thac va sir dung tai nguyén Quéc gia; Du kién quy mé dau tu, cac hang muyc cong
trinh, dja diém x@y dung cong trinh va nhu cau sir dung dat; Phan tich, lwa chon so bo vé cong nghe,
ky thuat, cac diéu kién cung cap vat tu, thiét bi, nguyén liéu, ning luong, dich vu, ha tang KT,
phuong an giai phong mat bang, tai dinh cu, anh huéng cua du an dbi v6i moi truong, sinh thai,
PCCN, an ninh, quoc phong; Hinh thirc dau tu, xac dinh so bd tong mirc ddu tu, thoi han thyuc hién
dur 4n, phuong an huy dong vén va phan ky dau tu. ..

* Céac du an ha ting x4 hoi st dung von ngan sach khéng nham muc dich kinh doanh cé tong
murc dau tu dudi 7 ti ddng; cong trinh cai tao, sira chira, ndng cap ¢ tong mirc dau tu dudi 3 ti dong,
chi can 1ap bao cdo Kinh té - k§ thut xiy dung cong trinh. Chi can thiét ké 1 budc va hd so gdm c6
thiét ké ban vé& thi cong va du toan.

* Con lai, khi dau tu xay dung cong trinh, chu dau tu phai t6 chirc 1ap dw 4n diu tw xiy dung
cong trinh. Noi dung du 4n bao gom phin thuyét minh va phan thiét ké co sé.

* Noi dung phan thiét lge co s& cua du an phai thé hién duoc giai phap ‘ghlet ké chu yéu, dam bao
du diéu kién dé xac dinh tong muc dau tu va trién khai cac budce thict ké tiép theo.

* Cic dy én do ngudi ¢6 tham quyén quyét dinh dau tu t6 chirc tham dinh.

* Tham quyén quyét dinh dau tu (vén ngan sach): Thu tuéng CP quyét dinh dau tu cac dy an da
duoc Quoc héi théng qua chi truong va cho phép dau tu; Bo trudng, Chu tich UBND tinh.. quyet
dinh dau tu cac du 4n nhom A,B,C; Bo trudng, Chu tich UBND tinh...dugc uy quyen hodc phan cap
quyét dinh dau tu do6i voi cac du an nhoém B,C cho co quan cap dudi thuc hién...

* Tuy theo quy mo va tinh chit cta cong trinh, viéc thiét ké xay dung cong trinh c6 thé duoc thuc
hién theo 1 budc, 2 budc hodc 3 budc nhu sau:

- Thiét ké 1 budc 1a thiét ké ban v& thi cong ap dung cho cong trinh chi 1ap bao cio kinh té - k¥
thuét nhu da noi ¢ trén.

- Thiét ké 2 budc bao gdm budc thiét ké O SO va thiét ké ban v& thi cong ap dung d6i véi cong
trinh phai 1ap dy an nhung khong budc phai thiét ké 3 bude.

- Thiét ké 3 budc bao gdm budc thiét ké co s, thiét ké ki thuat va thiét ké ban vé& thi cong ap
dung do6i véi cong trinh quy dinh phai lap du an va c6 quy mo 1a cap dac biét, cap I va cong trinh cap
I c6 k¥ thuat phurc tap do nguoi quyét dinh dau tu quyét dinh.
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Loai cong trinh Cép dic biét Ciapl Cap II Cap III Cap IV
CT ngudn nhiét dién CS>2.000MW | 600-2.000MW | 50-<600MW | 5-<50MW | <5MW
CT ngudn thiy dién > 1.000MW | 300-1.000MW | 30-<300MW | 3-<30MW | <3MW
CT ngudn dién nguyén tir > 1.000MW = 1000MW - - -
CT dudng day va TBA - 500 kV 110 kV 35kV

Tai liéu tham khao:

- Luat xay dung ngay 26/11/2003;
- Nghi dinh 16/2005/ND-CP ngay 7/2/2005 ctia Chinh phii vé quan 1y du 4n du tu xay dung cong

trinh.

- Nghi dinh 209/2004/ND-CP ngay 16/12/2004 ctia CP vé quan 1y chét luong cong trinh xy dung.
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LUU PO THIET KE KY THUAT

Ap dung vao thiét ké lwéi dién phan phoi khu dan cw

FUNCTIONS: Dam bao nhu cau, dap tmg phat trién va mo rong,
chuyén cong suat ho, van hanh ludi phan phdi va tha tu vu tién tai.

A\ 4
ANALYSIS: Nhu cau cong suét phu tai, tbc d phat trién, kha nang
tang vung phu tai, nguon, két cau ha tang va quy hoach, hudng
tuyén, diéu kién ty nhién, két qua khao sat, cac diéu kién van hanh.

v

CRITERIA: Luat bién luc, quy phgm trang bi dién, tiéu chuén ky
thuat cua cac PC, Luat lién quan tuyén duong day, PCCN, VSMT...

A

A 4

A

SYNTHESIS: Hudng tuyén, giai phap phan phdi, g/phap xay dung

A4

PROVISIONAL DESIGN: So d6 ndi day, ¢& day dan, vi tri va
cong suat TBA, thiét bi bao v€, phan doan dudng day.

A 4

SIMULATION: I:hiét lap so do twong duong, tinh toan phan b
cong suat, sut ap, ton that dién nang. Cung cap trong tinh trang su co

\ A

EXPECTED PROPERTIES: CS,d¥%n ap,AT,on dinh,tin cay, TTDN

v

EVALUATION: dién 4p, an toan, lién tuc cép dién, TTBN

.

VALUE OF DESIGN: téng muc dau tu

A\ 4

DECISION

APPROVED DESIGN
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MUC biCH:

e (C06 cai nhin tong quat vé thiét ké ludi dién phan phdi cho khu dén cu;

e Nim dugc cac yéu cau co ban cua thiét ké luéi dién phan phdi;

e Hinh dung duoc trinh tu cc cong viée can thyc hién;

e Hiéu dugc mdi lién h¢ giita ludi dién véi cac két cau ha tang ky thuat khac.
HUONG DAN SU DUNG LUU DO:

¢ Functions - Ludi dién phai:

0 Dam bao nhu ciu ding dién cta khu dan cu; mé rong khu dan cu theo quy hoach;

0 Dap tng tdc do phat trién phu tai trong nhiéu nam;

0 €0 thé chuyén tai ho cho cac khu vuc 1an cén;

0 Lamot bo phan van hanh thong nhét trong ludi phan phéi dia phuong;

0 Pam bao dung thir ty vu tién theo tinh chat phu tai.

e Analysis - Can phan tich:

0 Nhu cau cong suit phu tai (thuong ding phuong phap thong ké truc tiép);

0 Tbc do phat trién. Du doan theo ti 16 cac thanh phan st dung dién (néng 1am thay san,
cong nghi¢p xay dung, thwong mai dich vy, dnh sang sinh hoat va tiéu dung dan cu...)
cua cac khu vyc tuong ti. Kha nang mo rong khu dan cur.

O Hién trang cac ngudn va kha nang cung cap. Luu y quy hoach ngudn tuong lai.

0 Cac két ciu ha tang k¥ thuat hién c6 va quy hoach: duong bd, duong sit, dudng thuy,
cau cong, dé diéu, cap thoat nudc, thong tin lién lac, ciy xanh. ..

0 Huodng tuyén. Pay 1a vin dé mau chét. Can phan tich ki va co ¥ kién cua dia phuong
va cac co quan quan ly.

0 Diéu kién dia hinh, dia chat, khi twong, thity van (tai liéu) va két qua khao sat thyc té.

0 Céac diéu kién va ché d6 van hanh theo CQ quén ly dién dia phuong, thoa thudn dau
nbi

e C(riteria:

0 Luat dién luc nam 2004 va cac nghi dinh, thong tu hudng dan;

0 Quy pham trang bi dién ban hanh theo quyét dinh 19/2006/QD-BCN ngay 11/7/2006
cua B9 trudng bo Cong nghiép;

0 Tiéu chuan k¥ thuat cta cac Cong ty Dién luc;

0 Luat va cac van ban dudi ludt lién quan tuyén duong diy (dudng x4, cAu cong, dé
diéu, rimg...), PCCN va vé sinh mdi truong (trong TK budc phai cd6 PCCN va béo cdo
danh gia tdc dong mai truong);

0 Ap dung céc tiéu chudn k¥ thuat tién tién phai c6 ¥ kién ctia cac CQ chirc nang.

e Synthesis:

0 Huéng tuyén. (Gén nhu khong c6 nhiéu lya chon)

0 Giai phap phén phbi: Chon ngudn, hudng cong suit, cap dién ap, so do ndi day, c&
day dén, vi tri va cong suat TBA, thiét bi bao v¢ dong cét. .

0 Giai phap xay dung: Méng, tru, da, s, két cdu TBA...

e Provisional Design: C6 thé xem ddy nhu thiét ké co sd. Thé hién rd nhiing ndi dung chinh:
So d6 ndi day, c& day dan, vi tri va cong sudt TBA, thiét bi bao vé, phan doan duong day...
¢ Simulation:
0 Thiét 1ap so d6 twong duong, tinh toan phan bd cong suat, sut 4p, ton that dién ning.
o Sodd cung cép trong tinh trang su ¢d hodc cat dién.
e Expected properties: Cong suit (chuyén tai), dién ap, an toan, 6n dinh, tin cay, TTDN
e Evaluation:
0 Dién ap (= 5%), an toan, lién tuc cung cép dién, TTDN (hién chua quy dinh cu thé)
e Value of des1gn Lap tong mirc du tu
e Decision: Quyét dinh, phé duyét
e Approved design: Thiét ké co s& dugc chip thuan, tién hanh thiét ké k¥ thuat thi cong (co
thém cac chi tiét vi du phan bd tru, Gng suit va do vong cing day...).
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LUU PO THIET KE KY THUAT

So sanh véi trinh ty thiét ké lwéi dién khu cong nghi¢p

CTIONS Cép dién lién tuc cho khu CN, dam bio CS, dién ap,
FUNCTION
v ‘ v “
Nhu cau phu tai, tinh chat va dinh hwéng phat trién,
1 nguon, ket cau ha tang, ket qua khao sat <
nalysis g a tang, ket q
\ 4
L Quy hoach khu cong nghiép, quy pham trang bj di¢n,
Criteria ti€u chuan KT cta cong ty cap dién
|
\ 4 ¢
Synthesis H¢ thong cong trinh ha ting szfm c6 va dy dinh. Cic |4
gidi phap thiet ke
iqi X4c dinh vi tri TBA phén phdi, xdc dinh ngudn, lya
Provisiona inh vi phan p dinh ng u
Desi chon cép dién 4p, vach phwong 4n noi déy, chon diy
esign dan, chon gidi phap xiy dung, ket cau luwéi
Simulation Tinh toan phan bd cong suit, dién ap
¢ \ 4
Cong suit, dién 4p, an toan , 6n dinh, tin ciy, ton
Expected g P, ¥
. that dién niang
properties
]
Evaluation Panh gia dién ap, ton that dién niing
Value of So sanh kinh té, k§ thuit cic phuwong 4n
design
Luwa chon phuwong dn

}

Approved Hoan thién thiét ké, Lap téng mirc diu tw, trinh nguoi
pp c6 tham quyen quyet dinh dau tuw.
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